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Sugar and Sugar-Making Machinery. 


The method of the manufacture of sugar, 
as formerly practiced, was probably the most 
barbarous of the arts. Recklessness and 
wastefulness, fostered by the existence of 
slavery, were adequately represented by the 
wind-mill and the Jamaica train. 
to express the juice satisfactorily a sufficient 
force, or power, exerted at a uniform speed 


and of certain application, is essential. 
mechanism selected was usually a wind-mill 
having vertical rollers, very irregular in their 
action, generally feeble in their power, and 
most capricious in their operations. To 
concentrate the juice it was exposed to vio- 
lent heat, while the thickened juice should 
be treated with the most jealous care.  Ac- 
cordingly a form of vessel was selected which 
presented the greatest capacity and smallest 
heating surface, and as if in order to subject 
the juice to further injury a battery of ves- 
sels of this character was arrayed, which re- 
quired the juice to be under treatment for 
hours in succession. Furthermore, by the 
device of ladling the syrup from vessel to 
vessel, portions introduced in the morning, 
remained (mingled with more recently added 
juice) at the close of the operations of the 
day. It remained only to apply the fire in 
its full fury to that portion of the battery, 
the contents of which must, from its action, 
complete a system, the folly of which is un- 


rivalled in technology. 
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Not only is this 
method culpable, but it is costly. The num 
ber of men and women employed about a 
boiling-house, skimming and potting, is out 
of all proportion to the sugar made; nor does 
the waste end with the process. Much of the 
juice is left in the cane, and of that which is 
not converted into caramel and molasses by 
the fire, a considerable portion is destined to 


| drain away in the ship’s hold. 
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from the breaking up of the first clod of 
earth to the rolling of the hogshead into 
the ship appears to have been contrived for 
employing the greatest possible amount of 
labor.” 

Since the invention of the vacuum pan, 
by Howard, in 1812, very little improvement 
has taken place in the design of the pan, 
disposition of the heating surface, or the 
proper conduct of the vapors or their con- 











TRIPLE ErFecT EVAPORATING APPARATUS FOR SUGAR MAKING. 


By the introduction of improved machinery 
planters enjoy a great deal of time and money, 
which would otherwise be lost. The true 
remedy for the enormous waste that attends 
the present mode of manufacturing raw sugar 
must be found in the application of a regu- 
with coals for fuel, while 
the cane trash should be left to the more legit- 
imate application of manuring the land for 
future crops. The waste of sugar by the old 
process has attracted the notice of French as 
well as English writers; thus Dumas states 
that ‘‘of the 84 to 90 per cent, of the juice in 
the fresh cane, only from % to $ are obtained 
from the mills of the sugar ac ‘tually existing 
in the juice of the fresh cane—six per cent. 
being left in the trash which is used as fuel. 
So that for every eighty million kilogrammes 
of raw sugar imported into France forty 
million kilogrammes have been burnt in pro- 
ducing them, the value of which (about 20,000- 
000 francs) is actually thrown into the fire.” 
Mr. Kerr remarks that ‘‘ the whole system, 


densation, until within the last few years. 
The Colwell Iron Works, foot of West 27th 
St., New York, have given the vacuum pan 
their especial attention, and have succeeded 
in meeting the wants of both planters and 
refiners. They have made one hundred 
and eight pans within a short time, mostly 
after the style represented by the engraving 
on page 3. 

To describe the process of manufacturing 
sugar with best approved modern machinery, 
we commence with the cane mill, it being un- 
derstood that steam boilers and the necessary 
Without an efficient 
mill a large part of the farmers work is lost 

In the best constructed mills, a great deal 
depends upon adjustment of the distances 


engine are employed. 


between the three rollers. A too near 
approximation causes, on the one hand, an 
increased expenditure of force in the work- 


ing of the mill, and, on the other, 


distance 


a too great 


allows a portion of the juice to 


escape extraction, only to be carried off in 
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the bagasse, or cane trash The distance 


between the feed rojlers being governed by 


the delivery of cane from the carrier, <* is 
important that it sl weiata an the cane 
carrier evenly, and not crossing at right- 
angles, otherwise the rolls may become 


jammed, and something must break or the 
engine stop. The bagasse, as it comes from 
its carrier is emptied into carts and spread 
upon the ground, around the sugar house, 





3 Fak 


Sesessenenocornres 


and, if properly crushed, will require but 
little drying before it is fit for fuel. 

In the cane mill illustrated on page 2 the 
crushing rolls consist of three long cast-iron 
cylinders mounted between — the 
cheek pieces, and so set that the periphery 
of the rolls is nearly in contact. 

These rolls are keyed on a wrought iron or 
steel shaft, carrying at one extremity the 
gearing by which the rolls are moved. The 
shaft of the upper roll is made of consider- 
ably greater strength than those of the others, 
as it has to sustain simultaneously the strain 
of both. The feed and delivery rolls have 
flanges at their ends, between which the top 
roll is placed. These flanges are for .the 
purpose of preventing the pressed canes from 
escaping into the mill-bed. Care is taken in 
selecting the quality of the iron for the rolls 
because if too hard they have not the bite 
necessary and are slippery ; but if,on the other 
hand, in them, 
leaving the cane only partially crushed, The 


massive 


they are too soft, holes wear 


















































cheeks are securely bolted to the bed, which 
at the same time is so formed as to receive 
the inclined pan placed to catch the juice 
from the rolls. The whole mill is bolted to a 
massive stone foundation, solidity being ab 
solutely necessary. 

The cheeks are formed with pockets for 
the purpose of receiving the roll bearings. 
These bearings consist of single brass 
bushing with a projecting tongue on the 
bottom side which fits into a groove 
in the cheek, by which means the 
bearings are guided laterally. 


To regulate the distance of the 
rollers from each other, and to 


compensate for the wear and tear 
of the bearings, these latter are 
formed as to be capable of 
removal to a ereater or less distance 
from the center of the mill, by means 
of a strong screw passing through 
the end of the cheek opposite to the 
center of each bearing—the screw 
working into a nut sunk into the 
cheek. The ends of the cheek 
through which these screws pass are 
further strengthened by uniting 
with the head stock by strong belts, 
after passing through the sleeve and 
secured by a well fitted wedge. 

The upper roll revolves in brass 


sO 


bearings, surmounted by massive 
caps, which are retained in their 


places by strong bolts, which, trav- 

the whole height of the 
cheeks, are secured under the bed- 
plate by means of cotters. Between 
the lower rolls is placed the return 

_ blade, or knife, which is a concave 
wrought or cast-iron plate secured 
toa beam of wood, with the ends ar- 
ranged to project through openings 
in the side of the cheek. They may 
be elevated or depressed by means 
of a screw or wedge. This knife directs the 
cane, which has been crushed between the 
top and feed roller, to the top and delivery 
roller. The three rolls are set in motion by 
the strong spur pinions or crown wheels 
fixed by keys upon the extremities of their 
respective gudgeons, and gearing together. 
The pinion of the upper roll, which com- 
municates motion to the others, is itself set 
in motion by gearing connected with the 
steam engine. 

The defecation of the 
juice is produced by heat, 
which coagulates the albu- 
men, and by the addition 
of the milk of lime, which 
neutralizes the acid and 
renders some of the insolu- 
ble impurities soluble. 

The proper dose should 
be measured out by means 
of a vessel which is gradu- 
ated into inches, corre- 
sponding to 41g ozs. of 
milk of lime, using ygly5 to 
doo Of the weight of juice. 

The upper cut on this 
page represents the open 
steam train. When this 
apparatus understood 
by the farmers, raising 
sorghum largely is likely 
to result, Its action 

simple, positive and ye 
cleanly. A turn of avalve 3 
controls the heat, and there 
need be no burning. Inthe 
three oblong tanks are cop- 
per coils; between the tanks 
isthescumtrough. We will 
suppose the defecators full 
of raw juice. The milk of lime is added, the 
quantity depending on the quality of juice; 
steam is turned on, the scum rises and after 
a time cracks; little bubbles are formed, and 
the defecation is judged to be complete. 
Steam is then turned off, the scum lifted off 
into the trough at the side and front, and 
washed away while the clear liquor is drawn 


ersing 


is 


Is 


off into the round evaporator, where a higher | 


degree of heat is applied, and a rapid evapor- 
ation is the result. During the first part of 
the boiling a scum is raising and flowing out- 
ward, which is received into the inclined 


trough which allows the juice to flow to the 
front, and by means of a cock permits it to 
return to the body of the juice while the 
scum is retained and sent through its proper 
channel. Soon the liquor cleans and the 
evaporation is continued until the juice is to 
the required density, and is ready for the 
vacuum pan. By this method the yield of 
sugar is not so great as in the ‘‘ triple effect,’ 
as the boiling is in the open air and with a 
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3: The exhaust steam is admitted to 
the heating drum of the juice, or left-hand 
pan, by means of a valve (preparation is 
made for live steam, if needed), and the pan 
is boiled. The vapor generated is conducted 
into the heating drum of the second pan by 
a large vapor pipe, and the second pan is 
boiled. The vapor here generated is con- 
ducted into the third, or syrup pan, and this 
pan is boiled. The vapor here generated 





CLARIFIER AND EVAPORATOR. 


high degree of heat, yet it is vastly superior 


to open kettles. 
The aim of the triple effect evaporating 


apparatus, shown on our first page, is to 
economize fuel, and obtain a superior 


quality of sugar. In this apparatus the entire 
evaporation is in vacuum and at low heat 
The principle of the triple effect the 
same in all cases, whether with horizontal 
heating tubes, as in the Rilleaux, where the 
liquor is on the outside of the tubes, render- 


is 


| that 


conducted to a jet condenser and killed or 
condensed, and the water and remaining 
vapor are drawn off by means of a vacu- 
um pump. It may seem a little strange 
the vapor of one pan will boil 
its neighbor, but it must be borne in 
mind that the first pan has little or no vacu- 
um, and takes the full steam heat, while the 
2nd pan will have 12 inches or 15 inches and 
require but 190° heat 


27” vacuum can be tied with 140° of heat. 


—_ 


| plantation. 
and the 3d pan with | 





[Apri 3, 1880, 


The cut on page 3 represents a cast-iron 
vacuum pan mounted upon columns, for 
plantation use. This system is the best for 
working the syrup into sugar with the least 
steam, and the fewest men to handle the 
product. By means of the ‘‘ recipient” the 
exhaust steam of the different engines and 
pumps is collected into one vessel, and 
by means of valves coanected to the coils 
in the pan, which in the action of boiling 
act as a surface condenser. Instead 
of a back pressure this gives a vacuum 
on the machinery for two-thirds of 
the working of the ‘‘strike,” while 
during the last third it may run up 
to about 5 lbs. back pressure, when 
the relief valve opens. It is then 
necessary to run with a little live 
steam The sugar being cooked it 
is discharged through a large valve 
in the bottom of the pan into a 
mixer, where it gently stirred. 
On the bottom of this mixer is a 
number of valves one over each cen- 
trifugal machine, which machine 
takes a charge, purges it of the mo- 
lasses, and the charge is passed 
through the bottom into convenient 
wagons placed to receive it. The 
molasses is conducted to suitable 
tanks until enough is collected to 
make astrike, which is reboiled in the 
pan to make second sugar. When suf- 
ficiently boiled (to ‘‘string proof,”) 
it is delivered into cars or crystaliz- 
These being placed in 


is 


ing wagons. 


a hot room allow the crystal to 
grow until the wagon, which first 


contained but a fluid molasses, con- 
tains hard and firm sugar fit for the 
mixer and centrifugal machines. 
Here the operation is the same as 
for first sugars. 

The cut, although representing a 
vacuum-pan with accessories as applied to a 
sugar plantation, has the characteristics of 
the pan as used in a refinery. 

Each has the overflow vapor pipe and con- 
denser. The plantation works on the ‘‘ wet 
vacuum”? principle, while the refiners adopt 
the dry vacuum or barometric column, 
as it is important to work closer than on a 
The heating surface 1s 4” seam- 
less copper tubes arranged in a serpentine 
form, delivering the condensation at the cen- 
ter, which conducted 
back to the boiler. 

The mountings are the 
steam valves,thermometer, 
racuum-guage, sightholes, 
butter cup, charge valve, 
and discharge valve. 

The method of evapora- 
tion and crystallization de- 
tailed in the foregoing is 


is 


much in use in Cuba for 
cane sugar, and in France 
and Germany for beet 


sugar, but as yet it has not 
been applied to any extent 
to corn sugar or glucose. 
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ing it difficult to clean, or in the cut pre- 
sented, where the heating surface consists of 
2" 
copper drum with brass heads, into which 
the tubes are expanded. This entire heat 
ing surface is supended within the shell 
and admits of perfect circulation of 
syrups and yet affords every facility for 
cleaning the tubes by scraping or acids, 
The deposit is due to the lime used in the 
defecation. Having a strong affinity for the 
copper, the lime is deposited during the op 
eration of evaporation, The working is as 


vertical copper tubes contained within a, 


the | 





Thus the latent heat of the steam is used and 
the last two evaporators act as condensers for 
those before them, and the amount of water 
needed for condensation is very much re- 
duced. Where fuel is expensive and water 
scarce, this is the most economical method. 
The juice is admitted into the first pan, 
partially concentrated, passed to the second 
where the action is continued, and finished 
in the third, where the syrup is made, to 
about 25° Baume. From this pan it is drawn 
off by means of a pump or mont jue, thus 
the action of the apparatus is continuous. 


The Colwell Iron Works are 
at present constructing a 
double effect evaporating 
system for Peru, this be- 
the third sent there 
within two years; also a 
very large triple effect for 
the Sandwich Islands, and 


ing 


a smaller one for a_ beet 
sugar factory. With the 


delicate beet sugar juice it 
is anecessity to do all the 
evaporation in vacuo, and 
to the triple 


effect system is necessary. Machinery after 
these designs is now in course of preparation 


recourse 


for plantations and refiners, beet - sugar 
factories, sorghum farms, and also for the 
manufacture of glucose and grape sugar 


from corn. 

Few persons realize fully the enormous 
sums of money that this country is paying 
for imported sugars, or the equally enormous 
advantages that would ensue to our people 
from substituting a profitable industry for 
this incessant drain. Many efforts, especially, 
have been made to push the culture of sor- 
ghum, but the difficulty of converting it into 
“ie 4% of good quality in profitable quantities 

has hitherto stood in the w ay. 
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Extracts from Chordal’s Letters. 


Mr. Editor: 


7, = We 


* There are a lot of mechanics 
who manage to get into every shop in the 
land, who judge of possibilities entirely by 
their own weak accomplishments. They are 
the ones who do the grumbling. Their weak 
minds never understand the circumstances 
around them, and they foolish]y and blindly 
give utterance to the stereotyped growl, 
‘*There’s no show for a mechanic.” It is 
the miserable and contemptible example of 
such men that keeps boys with stuff in them 
out of the shop. They sagely tell the inquir- 
ing youth not to go into a shop, that there is 
no decent show in the world, that they have 
been there and know. Now, Mr. Editor, 
these men lie. They never have been there, 
they don’t know, and there isashow. The 
smart mechanic of to day has before him a 
possibility of prosperity, of usefulness, of 
social position, of home comfort, and gen- 
eral respect, sucheas the lords of earlier cen- , 








workingmen. The comforts of life and 
home are within the reach of all American 
workingmen. The best of things that are 
printed, the finest efforts of the stage, and 
the best of home comforts, the American 
workingman may enjoy. There is no social 
bar whatever to his political distinction. He 
may choose whether he will frequent the 
finest homes in the land or the lowest pot 
houses. If he is alow down blackguard he 
will be refused decent society, not becguse 
he is a workingman, but because he is a 
blackguard. Every prospect for the future 
which this wide world holds out for its 
choicest people, this land holds out for the 
smart mechanic. And the shiftless, igno- 
rant, thoughtless sluggard sees no show for 
the workingman. There is a show, all the 
show, but maybe none for him. The sensi- 
ble mechanic don’t gauge his own accom- 
plishments by the contemptible lack of effort 
of the ignorant howler. 

* * * * Ts there no show for machin- 
ists, Mr. Editor? Turn to the last pages of 
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thirty did not at the age of eighteen have 
fifty dollars they could call their own. Of 
the five thousand men they now employ, 
three thousand were then their shopmates. 

Among these sixty men can be found the 
names of some of the highest social powers 
in this land of ours. High toned society 
made no exception among the three thousand 
and sixty. Society never said to one of the 
sixty: ‘‘ We finda birth mark on you; twenty 
years from now come to us.”” Society never 
said anything. The sixty said. Fortune 
never said: ‘‘I see a mark; come to me.” 
Fortune never said anything. The sixty said. 
The five thousand in the shop never said to 
the sixty: ‘‘ We see a mark on you; shoot 
ahead and we will lag and work for you.” 
The five thousand never said anything. The 
sixty said. Providence din’t chalk out a 
future for the sixty. The sixty did their own 
chalking and left the five thousand to lean on 
Providence. 

Civil law never said, ‘‘sixty of you chaps 
must be smart and prudent—tbrifty—and five | 
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the trade. You 
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can appear disinterested, 
but some day he will be your advertiser. 

Tell him when he earns money to hunt up 
some way to spend it all before the next in- 
stallment is due; tell him to learn only one 
way of doing things and to fail when that 
way won't fit; tell him he is to get rich, not 
by the amount saved but by the amount of 
wages received; tell him never to look into 
the human nature of his foremen and fellow 
workmen; tell him always to hunt up the 
slums to live in when he moves to a new 
place; tell him to cultivate the habit of play- 
ing seven-up in a saloon two hours every 
night; teH him to buy his groceries by the 
quarter’s worth; tell him when he is dissatis- 
fied with his wages, not to go to the office by 
himself on his own merits, but to find a dozen 
other fellows,eight of whom already get more 
than they are worth,and march into the office 
and demand a raise or threaten a strike; 
tell him never to hesitate to spend six months’ 
wages to get to a three months’ job at ten 
cents a day more; tell him to associate with 
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turies, with armed retainers, with no forks, 
and with dogs under the table, never dared 
to dream of. 

No mechanic in this country dares lift his 
head and say his children must do without 
education, and go to work at twelve years 
of age. No mechanic in this country, when 
he squats in a town, is compelled to hunt up 
a dirty hut to live in, and pay a premium on 
it because it fronts on a sloppy alley. 

The mechanic in this country cannot lay 
special claim to a dirty home because he is a 
workingman. The eggshells thrown into 
his slop-vard may be filthier and dirtier than 
those of his decent neighbor, but it is not the 
result of his being a mechanic, for his neigh- 
bor is one also. When his dirty little girl 
goes to schol in the morning, her dirty 
stocking may slouch down off her leg 
and upon her miserable shoes, but it can’t 
be explained by saying that these stockings 
are dirty and slouched down because they 
are on the legs of the daughter of a working- 
man. The explanation would fail for the 
simple reason that two-thirds of this girl’s 
trim and neat companions are daughters of 
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the AMERICAN Macuinist, and there read the 
biography of the workingman. The adver- 
tising pages tell the tale, sixty men put their 
names on those pages. They employ five 
thousand workmen, and over six million dol- 
lars of capital. 

Were these sixty men born witb these mil- 
lions in their pockets? Did they fall heir to 
the cash and the shops at an early age ? Not 
a bit of it. Look here: At the age of 
eighteen over forty of these men were work- 
ing in shops, drilling set-screw holes in pul 
leys, cutting bolts, chipping new holes in 
old boilers, contriving ways and means to 
get old broken studs out of old cylinders, 
forging square keys out of round iron, butt- 
welding erroneous connecting rods, gouging 
out core boxes, gluing up segments, spitting 
white pine dust, cutting up old boilers, build- 
ing up new boilers, putting in good rivets, 
cutting out old rivets, bedding floor moulds, 
ramming copes, filling cores, and doing 
everything one man does for another man’s 
money. They were not preparing them- 
selves to take charge of probated fortunes. 
They were working. Of these forty men, 
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VacuuM AND WATER PuMP, AND STRIKE MIXER CENTRIFUGAL MACHINE.—SEE PAGE 


thousand of you must starve in pot houses 
after work is over.” Law don’t push men 
forward. The sixty did the pushing. 

A low down blackguard blows the fumes 
of cheap whiskey in my face and tells me 
there no future fora mechanic. Oh no! 
of course not. If a man is foolish enough to 
learn the machine trade, of course he can 
never hope to call a pane of glass or a rose 
bush his own! Of course, he can never hope to 


1S 


take a daily paper, or to own a copy of’ 


Comstock’s philosophy, or twenty dollars 
worth of general books, or to be called on to 
rule in public councils, or to head a public 
charity, or to see his children well educated! 

There’s no show of course’ If a man ever 
touches a chipping hammer, a wise people 
will never call on him to govern the state. If 
he ever splits a rail good-bye to all future 
prospects, 

* * * 


* Mr. Editor, if you know of a 


bright sixteen years old boy, smart and in- 
dependent, with snap, pride, poverty, good 
health, and a common school education, and 
with a hankering after the mechanical arts, 
tell him to go into a machine shop and learn 
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machinists only; tell him never to pay six 
dollars to take his folks to the opera, and 
never to miss a low performance; tell him 
never to read anything relating to the past, 
present or future; tell him never to clean up 
before he goes home, and never to allow his 
home and family to be as neat as a million- 
adire’s; tell him to take his children out of 
school as soon as some one will buy them at 
a dollar a week; tell him all these things, 
Mr. Editor, and see that he lives up to them 
and he will never be your advertiser. He will 
curse you to his dying day, and will tell you 
a workingman has no show in this country. 

" 3.2 2 in your issue of 
March 6th, states that a late letter of mine 
provoked discussion. This is gratifying and 
pleasant; were La high and mighty power, 
able to suggest and dictate plans, I could do 
much good indeed, but, as it is, the utmost 
I can expect of myself is the ability to turn 
thought in some certain direction. Thought 
resulting in discussion, should result in settled 
plans. I was in hopes that the very empty 
termination of my former remarks would 
lead to suggestions as to failures or successes, 


Norman, 
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Men don’t like to tell about such things 


much, and men like Norman, who will tell 
of a failure, are rare. 

If a man is of a prudent character, he 
will act like all prudent men, and will suc- 
ceed and fail as all prudent men do. No 
bank is sure; but the best business men de- 
posit in them. If a wealthy man loses all 
by a bank, he suffers indeed, for his living 
capital wasthere. He must change his course 
of life, and commence his life’s work anew. 
The workman’s money in bank is strictly a 
surplus, and its total loss need not affect 
his life to-day or to-morrow one jot or tittle. 
But it won’t do for a person, who at middle 
age commences to save, to lose it all. I 
apt to stop the thing. Men who have never 
saved, and who propose to save, should have 
asure thing on it. Savings banks are nota 
sure thing; in no State is a depositor guarded 
absolutely against discouraging losses. Be- 
sides that, there is nothing compulsory 
about deposits. Building associations are, 
in many ways, superior, especially in some 
States. The deposits are compulsory, and 
the securities excellent, though not absolute. 
Loans are dangerous, when effected by inex- 
perienced men. Profit on sav- 
ings is no object to the class [ 
speak of. The saving itself is 
the main thing. Real estate, 
bought on small notes, is a good 


is 


investment, if the land is nota S$ f 
° o Sw ¢c 
swindle. Owning a lot, whether Es hw 

there is a house on it or not, is ww é 


not a tietoany workman. If he 
loses his job, he can go else- 
where and work; his real estate 
don’t need to hold him; he can 
go just as though he didn’t have 
any. If he can sell it, or can’t 
sell it, he ought not to sell it; if 
it can’t be rented, don’t rent it; 
if taxes must be paid on idle 
property, pay them. To the 
class I speak of, the privilege of 
owning something is worth pay- 
ing for. The idea that John 
Smith can’t work in Pennsyl- 
vania because he bought a lot in 
Michigan, is a shallow idea. If 
the lot is in a good place, it don’t 
make any difference where the 
job is; the further off the better. 
You won't be so apt to sell the 
lot. Stock in corporations is 
dangerous to the class I speak 





of. Such investments need con- 
trol. The owner has no chance 
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The Eeonomic Feed Water Heater. 


We illustrate upon this page some views of 
a new feed water heater, manufactured and 
now being introduced by the Hampden 
Foundry & Machine Co., Boston, Mass. 

The exhaust steam from the engine enters 
at the steam inlet, passes in a direct unimpeded 
course through a channel provided for it, 
which is of a similar sectional area through- 
out, to the steam outlet, from which the ex 
haust pipe conducts the steam not utilized in 
heating water away in the usual manner. 
The channel is open at the top to the lower 
side of a tube plate; screwed into the tube- 
plate are a number of vertical tubes, open to 
the exhaust steam at the bottom, but closed 
at their upper ends, which are left perfectly 
free, and thus individua'ly at liberty to ex- 
pand or contract without straining. In each 
of these heating tubes is a small circulating 
tube leading from near their upper ends to 
the channel through which the exhaust steam 
passes (at an average speed of nearly one mile 
per minute), and where these mouths are so 
arranged that the passing steam causes a 

strong induced current out of fhem, and thus 
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and no capability. Government 
bonds are the very best invest- 
ment; they are as safe as can be; 
the trouble is in the size of them. 
The ten dollar certificates were 
exactly the thing, but they were 
soon used up. If Mr. Sherman 
would arrange for an issue of sev- 
eral millions of dollars, in similar 
certificates, without interest, convertible into 
interest-bearing bonds, in sums of five hun- 
dred dollars, the workman would hail the 
day. Money invested in such things is idle, 
of course, but idle money beats no money 
at all. If such certificates should be issued, 
manufacturers would see that their men get 
them. To a machinist who has a chronic 
vase Of squander on hand, and who wants 
to get well, I can suggest a plan as sure and 
certain as the stability of this government. It 
is this: Every pay-day, go to the post-oftice 
and get a money order for your extra cash. 
Don’t try to make the figure even, but for 
any amount, seven, nine, eleven, or seven- 
teen dollars—anything you can; don’t dare 
to make the order larger. Get the money- 
order on pay-day, sure. Have the order 
made payable to the Treasurer of the United 
States, and take it home. This 
one can get any good out of them, if they 
are stolen; if burnt up or lost, you can get 
duplicates. 
miss a single one, under any circumstances, 


is safe; no 


Do this every pay-day; never 


and when you get a hundred dollars’ worth, 
take them to any bank, or to the man you 
work for, and buy a hundred-dollar Govern- 
ment bond. Have that bond registered by 
all means. * * Very respectfully, 
CHORDAL, 
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Fig. 1. 
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pressure, for a length of time sufficient to 
cause it to deposit a large proportion of its | 
impurities; the lower part of the water) 
cylinder is divided by a partition, which | 
prevents the disturbing influence of the enter- 
ing cold water from affecting the water on its 
other side, and thus allowing the impurities 
to settle there as soft mud (the temperature 
not being high enough to harden it). Pro- 
vision is made for attaching a blow out cock 
(or cocks); this should be opened occasionally 
to remove the mud and prevent its entering 
the boiler, which is thus supplied with purer 
water. The feed relief valve may be placed 
on the feed pipe on either side of the heater; 
it is only necessary when a pump is used. 
These heaters are claimed to contain not 
less than three square feet of heating surface 
per horse power, this being found, it is 
claimed, sufficient to raise the feed water 
from 40° F, to 212° F., the temperature of 
exhaust steam. The tubes of the heater 
being fixed by one end only, are free to ex- 
pand and contract without the slightest in- 
jury. The tubes are screwed into the tube- 
plate, thus making a tight joint. The water 
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Experiments with Fly-wheels. 


BY F. F. HEMENWAY. 





I have a friend whom we will call Jones, 
because it is a good enough name, but chiefly 
because it isn’t his name. Jones is generally 
considered level-headed; in fact the only 
chance for a charge of lunacy to lie against 
him is that he has devoted some of his spare 
energy to working up an automatic cut-off 
for steam engines. That is, he has concluded 
to add one more to the somewhat extensive 
list of ‘‘ The best in the market.” Some one 
with an eye to economy, advised that he buy 
or borrow some scrap-heap engine, and set 
his traps jigging on that, just to see how 
they would work; but Jones showed his good 
sense by concluding that that would be a good 
way not to find out anything about it. Jones’ 

‘first idea was for a 12” x 36” to turn up at 100 
revolutions, but he got to reading up on short 
stroke, and finally wavered between a 
12” x 36” at 100 revolutions? which he liked,, 
and a 12” x 18” at 200 revolutions, which 
would show how easy his cut-off could get 

| around the corners. He says when he began 
to read up for proportions hiS 
real difficulty began. He puts 
his case rather strongly; says he 
could make his shaft and pins 
anywhere from 2” to 7”, and 
prove by eminent authority that 
tbey were just right at that; but 
finally compromised by copying 
the sizes from another engine. 

When he came to fly-wheel, how- 
ever, he wanted the full benefit of 
the knowledge of scientific in- 
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vestigators. His researches in 
this direction are interesting, per- 
haps instructive. The necessary 
weight of a wheel of a given 
diameter, as calculated from the 
formulas of different authors, 
covered all the ground from 250 
to 3,700 revolutions, and he 
wasn’t satisfied with the variety 
offered at that. Concluded his 
authority was too old—formu- 
lated before they knew all about 
fly-wheels. He got hold of two 
recent works, and sat right down 
to find exactly what he wanted. 
He came around two or three 
days after with both books under 
his arm, and a nice little memor- 
andum of his efforts after uniform 
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out of the upper ends of the heating tubes, | cylinders are made strong enough to work 
rapidly removing the air which they contain | with boilers whose blowing-off pressure is 
on first commencing to work, or which may | 100 lbs. per square inch. It is claimed that 


be carried in with the exhaust steam, and | no back pressure is produced. 


causing the very slight amount of exhaustion 
required to draw up and fill them with steam. 
A small portion of the heating tubes projects 
into the exhaust steam, and assists in divert- 
ing it into them. 
filled with exhaust a constant 


steam at 


| 


The heating tubes are thus | 


To provide 
facilities for cleaning and examining, the 
heater has a large man-hole in the top, and 
mud holes through which the whole of the 
interior can be cleaned and examined with- 
out interfering with any large joint or any 
of the connections even while the engine is 


eee ee | : 
temperature of 212° F., and projecting into | working. If any scale should adhere to the 
the water cylinder, rapidly transmit this heat | tubes, it will not be hard, as the temperature 
7 } | 
never exceeds 212° F. It can easily be washed 


to the water surrounding their outer surface, 


automatically drawing up as much steam as | 


they require for this purpose, and allowing | 


the rest to pass on unchecked, but being re- 
duced in volume by from one-third to one 
half, it passes through the remaining length 
of the exhaust pipe with less resistance, and 
thus the engine is claimed to work with less 
back-pressure than if the heater was not at- 
tached. 


| 


or scraped off, will fail to the bottom, and 
can readily be removed with any loose de- 
posit through the mud holes. The water is 
pumped whilst cold into the heater, and 


forced through it into the boiler, so that the | 


pump is always certain in its action and the 
same pump will also raise the water. The 


| water may also be forced by an injector, or 


The water is pumped, or otherwise forced, 


into the lower part of the water cylinder, 
where it is rapidly heated to a boiling temper 
ature, the hottest water rising to the upper 


part, from which it flows into the boiler with- | 


out requiring to be pumped in its heated con- 
dition. The water cylinder is large enough 


to contain a considerable quantity of water | 


the pressure in the main, and no pump re- 
quired. 


Pe 
The wages at the mill of the North Pownall | 
ad- | 


(Vt.) Manufacturing Company were 
vanced ten per cent. on Monday last. 


ie ete oh aie 

J.C. & E. A. Alden, Springfield, Mass., 
have raised the wages of their woolen factory 
operatives 15 per cent. 


motion, from which I quote: 

‘* Weight of 10’ fly-wheel for 
engine 12'°x 36”, at 100 revolu- 
tions, 50 H. P. 

‘‘As per formula from A. C. 
3185. 

“As per formula from B. E. C. 
3250.” 

Jones was happy. _ It 
clear to him that two authors 
who agreed so nearly as this must individ- 
ually and collectively know what little was 
worth knowing about fly-wheels, and he 
tackled his 12” x 18" with perfect confidence, 
and the following results: 

“Weight of 10’ fly-wheel for engine 
12” x 18", at 200 revolutions, 50 H. P. 

‘* As per formula from A. C. 398. 

‘* As per formula from B.E.C, 812.” 

Jones intimates that to say he was dis- 
couraged would be ‘‘ drawing it mild,” but 
he concluded to try it again with an 8 foot 





yas 


wheel. Probably his 10’ was too large for 
ithe stroke. Didn’t square right with the 


169,000,000 ‘‘constant ” ? It showed up as fol- 
lows: 

‘‘Weight of 8 foot fly-wheel for engine 
12” x 16’, at 200 revolutions, 50 H.P. 

‘*As per formula from A,C. 622. 

‘* As per formula from B.E.C, 1005.” 

Jones was by this time as completely dis- 
gusted as he had previously been delighted, 
and came to the conclusion that one or both 
‘of his authors had mistaken their calling. 
What troubles him is why they agree on the 
12'’x 36” at 100 revolutions, and don’t even 
agree to disagree on the 12” x 18” at 200 rev- 
olutions. * * J lost sight of Jones for about 
six weeks, but he turned up again last night. 
He had a kind of forlorn look, as if every 


| 

























Aprit 3, 1880.) 





one hadn’t used him : shh. Says he got 
right down to solid business on the fly-wheel 
question. Bought an indicator, duplicated 
every one of Chordal’s attachments, and had 
that indicator harnessed to every automatic 
engine within a radius of 10 miles, and took 
the dimensions of their respective fly-wheels. 
Used all the balance of time in translating 
indicator to crank diagrams, and comparing 
ithe performances of the engines. Results: 
found a good many engines with wheels 
quite too light, running nicely, and others 
with very heavy wheels running poorly; like- 
wise, vice versa. Conclusion: that a light or 
lheavy wheel is best; but is not quite sure 
which. Jones believes if the engineers had 
not turned their attention to locking their 
doors as often as they saw a man with a box 
in his hand, he should eventually have settled 
jit somewhat more definitely. He says he has 
found out one trade secret, and that is, how 
the builder, or designer, or engineer gets at 
the question. He says he constructs an 
imaginary diagram as different as convenient 
from the real one; carefully calculates dimen- 
sions from this, and then looks for a pattern 
or sweep that will give him something differ- 
ent, and in the end concludes his wheel is 
too light, or too heavy, but never quite 
settles which. 
foundry to-morrow to order a 10’ fly-wheel, | 
and if the proprietor asks him how heavy he 
wants it, he will cancel the order 
somewhere else. . Now, 
Jonesisn’tamyth. There 
are a good many of him, 
and some one ought to 
labor with him to the end, 
that he may be convinced 
that we are in no need 
of additional knowledge 
on the fly-wheel question. 
——— +e 

Pumps, both steam and 
hydraulic, of a handy 
description, are being or- 
dered more freely by 
Australia, South Africa, 
and one or two of the 
other foreign markets. 
Messrs. Joseph Evans & 
Sons, of the Colwell 
Foundry, Wolverhamp- 
ton, report that they have 
recently despatched sev- 
eral of their patent bul- 
lock and horse pumps, to 
be used in agricultural 
operations, to the Cape; 
and that amongst their 
home contracts are re- 
peated orders for one of 
the London gas com- 
panies. American com- 
petition, which I have 
previously reported as severe in Australia, 
looked upon as likely to be disadvantaged ce 
the advanced prices which the United States 
people are demanding, and Staffordshire 
makers regard the better demand thence as 
indicative in part of this state of things. 
Most of the heavy ironfounders report 
themselves fully occupied in that depart- 
ment in which mill and forge castings are 
turned out.—Jronmonger. 

-_ —— 

A man in search of employes recently 
visited Hartford machine shops in vain. The 
proprietor of one establishment said he had 
refused $20,000 worth of work during the 
past two wecks, simply because he had 
already more than he could do. All the 
others were crowded with work.—Holyoke 
Transcript. 


— eo >e -— 

American ys. British Locomotives. 

The interest and importance of this sub- 
ject, have led us to devote considerable space 
to extracts from the comprehensive pam- 
phlet just published by Mr. W. W. Evans, 
embodying the fullest data as to designing, 
expenses for repairs, durability, first cost and 
systems of running. We give below extracts 


from a letter of Mr. Evans to Thomas Higin- 
botham, Engineer-in-chief of the Victorian 
Railways, Australia, dated March 3, 1878: 
You say there is a prevailing impression 
that the American engines wil] not last over 
five to seven years, 


I propose to give youa 


Jones says he is going to a) 


and go! 
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few figures. on this matter to show to ene 
interested in such things. I, some years) 
since, saw in an English paper, the Rathway| 
News, a statement of the mileage of engines| 
in England. I was so astonished at the| 
small figures that I sent and got some data) 
of English and American engines, so that I} 
could compare them. This was in 1874.| 
The figures were as follows for 1873, and| 
give averages for the year of all the engines| 
they had :— 


English Ratlhoays. Miles 
London and sliahdevipieatns Train 

PIERO § 666, .6s5)'s'6 is 610. 958:2 8.0 S08 8c - 16,415 
ft | i ae Op ree ea ty ee 18,808 
IVORURISMINGROEER, 6.66500 '650006 800006408 17,290 
RISOMGIVUQOUEPIT -cr50 Ve jaiieees ouiemas 18,320 


4)69,833 


AVGPATO OF Gil. ck 605508084 os .. 17,458 
American Railways. Mi''es. 


Boston & Albany, Train Mileage 
Erie 


. 24, 500 
27,550 


New York Central... ......000..000. 26,933 
Pittsburgh, Fort Wayne & Chicago. . 31,737 


4)110, 720 


PSVGVENC Os (BAMb.:s:scssisiscsiels sane 27,680 
The above gives an average of 10,222 miles 
£ ’ 


for the American engines more than for the 
English. This is decimally 58 per cent. 
greater duty, and it was done on inferior 
tracks, in a more severe climate, over steeper 
gradients and sharper curves, and with 
heavier loads. It must be admitted, in 
making this statement, that the English en 
gines no doubt showed a greater average 
speed than the American, but, with this 


wisn 
int iC ci 


" i 
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s admitted, they should show greater average 
mileage in the year. * * * * 


Then follow copious statements from differ- 
ent roads, from which we produce only one— 
Jrom the Pennsylvania Railroad: 

The report of the Pennsylvania Railway 
for 1874 shows the average of all their 786 
engines, passengers and fre sight, to be for 
the year 26,263. One of these engines, No. 
133, on Middle Division, is put down in 
this report as having run in the year 83,820 
miles, on passenger trains. This gives the 
largest run of any engine on each division. 
Thinking this might be an error, I wrote to 
Mr. Ely, the Superintendent of Motive 
Power, to ask if he would confirm this tre- 
mendous run. He wrote me that this engine 
not only ran the 83,820 miles as reported on 
passenger trains, in 1873, but ran 2,904 on 


freight trains. This makes 2371¢ miles a 
day for every day in the year, and is 
much the largest run I ever heard of 


: ou may depend on it that engines that 

‘an perform such duty are not toys or flimsy 
tbinke. Taking 17,500 miles as the general 
average of engines in England, this mileage 
shows that this sage. No.133, did 51g years 
work in one year 

This same report shows that a fre ight en- 
gine, No.215, on the same division, ran 48,012 
miles in the year. The Pennsylvania Rail- 
way does not give the age of the engines or 
data to get it; but the Rez ading Railway does. 
They give No., class, weight, maker’ s name, 
date when first run, miles run in the last year 
tota] miles run, and service employed on I 
will give youa few figures from the company’s 
report of 1875, giving data up to the end of 
their official year, 30th November, 1874, when 
they had 403 engines :— 














| 
oa Sy 
; a a'r ’ 
No. z =] When first a as 
5 =F run, 25 to Date. 
ae =p 
w © a 
> 
23 1st 26.9 July, 1852 24,780 410,733 
44 Ist 26.2 May, 1857 25,484 438,541 
45 1st 23.8 June, 1857 | 27,428 | 422,222 
49 1st 25.2 Aug., 1857 28,593 475,733 
57 1st 25.2 June, 1859 35,407 426,071 
58 Ist 25.2 June, 1859 35,142 455, 428° 


The above-named engines were all built by 
the Reading Railway Company, at their own 
~_?~_| shops; they were all passenger engines; they 
had been running from fifteen to twenty 
years, and you will see that each of them did 
a large service in 1874. Taking 17,500 miles 
as a fair yearly average, these engines had 
been doing the equivalent of twenty-three to 
twenty-six years. I do not give the above 
figures as averages in any way. I selected 
jhem as giving large runs for the last year, 
and large totals. Some of their e ngines ‘have 
five pair of drivers coupled that can run with- 
out. c omplaint around curves of 600 feet radius. 

* ‘They do good service, haul immense 
nore cheaply, and are easy on the track. 
* * * When Mr. H. Coney beare, a member, 
was here, he told me the gentlemen of the 
Institution in Great George Street thought 
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these engines were a ‘‘myth.” I took him 
over to the Reading Railway, and showed 
him they were not a ‘‘myth.” I placed him 
by the side of a curve—the sharpest there— 
600 feet radius, and told him to note that 
these engines run the curve without a squeak 
or groan. 

You are right about the engines looking 
light, but they are not so in reality. They 


an do their work, and live to an old age. 
* 


: * 


——_—__- ge —__—___ 


Norwalk Iron Works Air Compressor. 


Within the last ten years the subject of 
compressed air has grown to be a matter of 
general importance to those who have any 
interest in a motive power, that can be easily 
produced and stored wherever there is water, 
wind or steam power. The ease with which 
compressed air can be transmitted through 
pipes long distances with a very trifling loss 
of pressure, without being affected by frost 
or cold, and without liability of the pipes to 
deterioration by carrying the compressed air— 
all these advantages render it much more 
desirable for transmitting power than either 
steam or water. Although there are quite a 
number of designs of air compressors, and 
different plans of treating the air during com- 
pression, so as to eliminate the heat of com- 
we still think the field of experi- 
ment and inquiry in this interesting branch 
of dynamic engineering yet 


pression, 


has not been 


_ narrowed to its smallest limits. 
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We illustrate this week an air compressor 
made by the Norwalk Iron Works Company, 
of South Norwalk, Conn., which seems to 
possess features which ought to recommend 
it to those desiring a first-class, compact and 
effective machine, and one designed to com- 
bine high speed with great economy. 

It will be observed that the steam and air 
cylinders are secured to along box frame, 
which is rigidly held to the foundation by 
suitable holding-down bolts. The larger of 
the air cylinders (of which there are two’, is 
bolted to one end of the box frame; in this 
cylinder the air is generally compressed to 
about one-half the required tension. It is 
then passed to the small cylinder, shown in 
the cut, in about the middle of the frame, 
and there the pressure iscompleted. At the 
other extremity of the frame, the steam 
cylinder is located, the piston-rod of which 
is prolonged, and passes directly through the 
high pressure air cylinder. Between the two 
air cylinders are placed the main slide and 
crossheads. Between the steam and high 
pressure air cylinders is the fly-wheel shaft, 
worked by crank pins in the fly wheels, 
driven by connecting rods connected to the 

main crosshead. There 
also a governor for 
controlling the speed of 
the engine. 

This 
compact, 


Is 


is probably as 
serviceable, 
and, as the manufacturers 
claim, as economical a 
machine of its kind, 
there is in the market. 

The method of cooling 
the air used in this ma- 
chine during compression 
is carried out upon what 
is termed the dry system, 
by encircling the air cyl- 
inder by a water jacket, 
and by causing the water 
to circulate around it, 
The heat in the air is car- 
ried off by conduction. 
It is claimed in this ma- 
chine, that the dry cooling 
action is carried out more 
efficiently than any 
other, the air being sub- 
mitted to this action in 
two separate 
It is also claimed, that 
by the method of com- 
pressing air in two sepa- 
rate cylinders, com- 
pared with one cylinder, 
with the same terminal 
pressure, the difference 
in favor of the compound 
system 46 per 
cent. 

One feature in the practical working of 
this machine shows that 
alive to the mechanical principles that have 
been so ably worked out by Chas. T. Porter 
in his high-speed engines, namely: The re- 
ciprocating fly-wheel and proportioning the 
reciprocating parts to the velocity of the 
The benefits to be derived from 
are greater in the case of 
the expansion of 


in 


cylinders. 


as 


is about 


the designers are 


machine. 
this, we doubt not, 
compressed air than in 
steam. 

Altogether, the makers of this machine 
have produced an air compressor that is at 
once simple and strong, and combines within 
itself those necessary principles which are 
indispensable to make a machine of this 
kind a mechanical success. 


To CoMPUTE THE AREA OF A CrrcLe.—Mul- 
tiply the circumference by one-quarter of the 
diameter; or multiply the square of the diam- 
eter by .7844; or multiply the square of the 
circumference by .07958; or multiply half 
the circumference by half the diameter; or 
multiply the syuare of half the diameter by 
3.1416. 

te 

A week ago the blacksmiths and riveters 
in Roach’s ship-yard, Chester, Pa., received 
an advance of fifteen per cent. on their wa- 
ges—an amount equal to one-half of all pre- 
vious reductions 

















































































Turbine Water Wheels. 





BY SAMUEL S WEBBER, C.E. 





No. 5. 

In my last article I spoke about the various 
proportions of wheel chutes and guides, and 
this time I propose to consider the wheel 
itself and the shape of buckets. The first 
question, and one that is an open one to most 
people not familiar with the principle of the 
turbine wheel, is whether the wheel is im 
pelled by the percussion of the water on the 
bucket, as it enters upon and into the wheel 
from the chute, or by the unbalanced pressure 
and reaction of the water as it leaves the 
wheel, or both. Many wheel men hold this 
last opinion, and construct their wheels to 
secure the action of what they consider to 
be the two forces acting onthe wheel. I have 
calculated from data, obtained in 
tests, the velocity of the water through the 
chutes, and in nearly every instance when 
the wheel was running at the speed when the 
percentage was the highest. The circumfer- 
ential velocity of the wheel exceeded that of 
the entering water from 33 to 65 per cent., 
or in other words, instead of the buckets 
being acted on by percussion or impact of 
the water upon them, they were actually 
moving so much faster as to transfer the per- 
cussive action to the back of the buckets,and 
instead of the water moving the wheel the 
wheel had to force its way through the water 
at the expense of some of its power. Now 
where did the wheel obtain its high velocity? 
Certainly not from any action of the entering 
water, but from the reaction due to the dis- 
charging water; and had the builder been 
cognizant of this fact he would have con- 
structed his wheel differently in the upper 
part of the bucket, and so removed the dis- 
advantage under which the wheel worked. 
To illustrate this point more fully, I will take 
a test of a ‘‘center vent” wheel which shows 
this state of affairs in its most aggravated 
form. Diameter of wheel 24”; running at 
full gate; discharging 16.62 cubic feet per 
second, under a head of 31 feet; revolutions 
per second 4.48 ; area of chutes at circum- 
ference of wheel or least cross action when 
the velocity will be the highest, 0.98 sq. feet. 
Then 16.620.98 = 17 feet per second, near- 
ly, for the velocity of the water through the 
chutes and upon the wheel, which at 4.48 rev. 
per second x 6.23 feet cir. of wheel = 27.91 
feet per second. So we have velocity of 
water, 17 feet per second; velocity of wheel 
at circumference, 27.91 feet per second, or 
wheel runs more than half again as fast as 
the water, and if any one can get percussion, 
except on the wrong side of the bucket out 
of that, I should like to see it. 

I have been told by the builders of many 
just such wheels (see Fig. 1), that 50 percent. 
of the power was obtained by percussion on 
the bucket, but none of these wheels ever 
gave a high percentage, and the wheels that 
have given, and do give high results, show 
either an absence of any curve toward the 
water or else they are curved away so as to 
present a convex surface instead of a concave 
one (see Fig 2). This is the best form, and 
the high results obtained by at least one 
wheel show the correctness of this theory, or 
rather fact. 

Next comes the shaping of the bucket so 
as to form a tangent toa circle about 15 the 
diameter of the wheel (Fig. 8), or what 
amounts to the same thing, and lastly radial 
buckets where a downward discharge wheel 
is used. Now, the inference from all this 
shows that the turbine is a reaction and not 
a percussion wheel and that all effort to 
utilize this imaginary percussive action of 
the water is wasted, and the devices to at- 
tain it a hindrance to the wheel when run- 
ning at its best speed, and I think I have 
abundant evidence to sustain me in this 
statement of what I have proved to be the 
facts, as found in a number of tests of the 
different wheels. 

Referring to the cuts, Fig. 1 shows a 
‘center vent” wheel with the edge of bucket 
turned towards the water, and then curved in 
an opposite direction to get the reaction 
which is in reality all that moves the wheel. 


various 





If the curve from a _to } had been continued 
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to the edge (see dotted lines), it would have 
made as good and probably a better wheel, 
excepting that as shown in the cut the lines 
forming the buckets are too nearly equidistant 
to be extended to the edge and get sufficient 
opening. 

In Fig. 2 is shown a downward vent wheel 
with buckets curved away from the water at 
the edge, and no matter how fast the wheel 
may run, the sharp edges- cut through the 
water with very little effort, as compared 
with Fig. 1. For a downward vent wheel I 
consider this by far the best form. 

Fig. 3 shows a combined central and 
downward vent, and, while there is no curv- 
ing away from the water, the angle of the 
bucket is such as to prevent ‘‘slapping”’ 
on the water to any great extent, unless 
speeded too high. Some excellent results 
have been obtained with this bucket, and 
probably the Swain wheel which I have mer 
tioned before as being a first rate wheel, has 
given as high a percentage as any of this 
type. 

Now, such as accept my statement will 
still inquire, why the wheel runs faster than | 
the water. 









“Downward 











Fig. 3. 


Vent” |Wheel 

I answer, because the discharging part of 
the bucket is nearer to the center than the 
receiving part, and if the inner part of the 
wheel takes a velocity equal to the discharg- 
ing velocity of the water, the outer portion 
must run faster, having a greater distance to 
travel in the same time. And more than that, 
pressure and velocity can not both exist in the 
same space to the extent of that pressure 
which would be due to the head above the 
wheel; and, if a wheel under a head of 30 
feet has a velocity of water through the 
chutes of 17 feet per second, equal to about 
4’ 6’, and making no deduction for friction 
through the chutes, it leaves a pressure due 
to 25’ 46” still acting on the wheel; and, as 
the water issuing through the contracted 
openings forming the discharge of the wheel 
must necessarily have a high velocity, it fol- 
lows that its pressure must have been ex- 
pended in driving the wheel backward, as 
action and reaction are equal; and though all 
the velocity due to the discharge can not be 
imparted to the wheel, such a part of it is, 
as establishes the percentage of effect. And 
to obtain a force due to the whole head it is 
under proper conditions only necessary to 
have the water received into the wheel un- 
der a pressure of half the head. The ve- 
locity of water through the bucket issues 
would then be the velocity due one-half the 


“Central and! downward 


fall, or seven-tenths the velocity due the 
whole fall. The force which tends to move 
the wheel is equal to the area of discharge 
orifice multiplied by double the head Gue the 
velocity of discharge. 

So a high percentage may be obtained, and 
yet only a portion of the force due to the 
whole head be required to act on the wheel 
itself, the remainder being used to force the 
water through the chutes, and overcome 
the friction in its passage, while a small per- 
cent, say, 4%, will be required to get the 
water away from the wheel, if it is properly 
constructed. But now there seems to bea 
tendency on the part of some builders to 
crowd a large quantity of water through a 
small wheel, and to do so it must run faster 


|through the chutes, which are made with 


deep openings, and leave the wheel at a high 
velocity in order to get away through the 
small diameter allowed it. Such wheels can- 
not give a high percentage any more than a 
machine can be run at a high speed and only 
take the same power as when run slow. I 
have found center vent wheels 30” diame- 
ter that had to use the velocity due to 13 ft 


‘out of 30 ft. head to get the water away from 


the central opening in the wheel 
after it was discharged. This alone 
is enough to ‘‘ kill it” so far as econ- 
omy goes, and yet its builders claimed 
80 per cent., and seemed deeply of- 
fended because it was only given 68 
per cent. at atest trial, and blamed 
everyone but themselves, who really 
were the makers of something they 
knew nothing about. There are lots 
of men, who, because they have a 
foundry and a shop, go into the 
wheel business with no more idea of 
what they are making than they have 
of where they are going when they 
die, and perhaps not so much in 
some instances. At part gate the 
percentage falls, owing to the in- 
creased velocity through the chute, 
and decreasing velocity through the 
wheel, owing to the reduced volume 
of water passing through the buckets. 

And here the wheel partakes more 
of direct action rather than re-action, 
being in most cases only a flutter 
wheel which can only give 50 ¢ at 
best. The same proportion of fall 
used to drive by direct action only 
gives one-half the power that it 
gives when driving by re-action. 

It therefore becomes impossible to 
get a high percentage from direct 
action at part gate. 

een = 
Letters from Practical Men. 


ECONOMICAL WORKINGMEN. 
Editor American Machinist: 

In your issue of March 6th, Nor- 
man, of Chicago, complains of the 
losses incurred by workingmen in that city 
from the breaking of savings and other 
banks. He seems to think that it isas well 
for them to spend all their earnings as they 
go along, and have a good time while they 
can. 

Does he net take a very one sided and 
superficial, not to say selfish, view of the 
question? Does not every good man live 
within his means, no matter how small they 
may be, and try at least to put aside some 
thing for the day of need? 

While it is true that working men have 
lost heavily from the cause he names, they 
are by no means the only sufferers in the fear- 
ful ordeal the country has gone through, ag- 
gravated by speculation and outrageous tax- 
Rich men by thousands have been 
reduced to penury. A president of a million 
dollar Chicago bank ended alike his troubles 
and his life with a bullet through his head on 
the steps of the Douglas monument. Only 
a day or two ago, the papers of that city re 
corded the finding of a miserable man ina 
basement room, huddled under some filthy 
rags, suffering from an incurable disease 
brought on by poverty and want. This un- 
fortunate proved to be a well known citizen 
whose income the year before the big fire 
of 1871 was $30,000. He is now closing 
his career in the Cook county poor house. 


ation. 








No, let every workingman keep up his 
courage and live in as wholesome comfort- 
able a manner as possible, keeping within his 
means and avoiding carefully habits and as- 
sociations that kill both mind and body. 
Losses come to all, rich and poor. But every 
young man in this country ought to look for- 
ward to the day when he may be an em- 
ployer instead of an employee—when he can 
be his own master, if not the master of others. 
This ought to be the honorable ambition of 
every workingman. It is within the reach 
of all who properly strive to attain it. 

Burlington, Iowa. J. F. TALLANT. 


GEARING DIRECTLY TO CRANK SHAFT. 


Editor American Machinist: 

The letter in your issue of Feb. 28th ult., 
by Mr. A. Chambers, is somewhat confusing. 
How would he connect his machinery if it 
was not directly on the crank shaft? If he 
will look around him, I expect he will find 
hundreds of engines doing their work year 
in and out with all the machinery connected 
by gearing directly to crank shaft. Nearly 
all flouring and rolling mills are so designed, 
and I believe it is the practice in England 
where belts are very little used. 

Chicago, Il. AtLonzo G. COLLINs. 


, 
TEMPERATURE OF STEAM IN CYLINDERS. 


Mr. Editor: 

Last fall I made some experiments to ob- 
tain the temperature of steam in cylinders 
working under somewhat different conditions, 
that may be of interest to many of your read- 
ers. The main values of the experiments lie 
in the different results obtained. 

Resistance to engines Nos. 1 and 3 was 
supplied by friction brake which worked 
very uniformly. Engine No. 2 was doing 
regular duty, drawing machinery in factory. 

In each case the clearance in cylinder was 
added to the indicator diagram, and the high- 
est points on the steam and compression lines 
were carried back to clearance line and meas- 
ured to get the average pressures. 

All the pressures given are above the at- 
mosphere. In giving the temperatures due 
to the mean pressure obtained, Mr. Porter’s 
table has been consulted. 

Engine No. 1 was a threshing engine, 
mounted on horizontal boiler, and of the fol- 
lowing dimensions: 

Bore of Cylinder, 7” 

Length of stroke, 8" 

Revolutions per minute, 230. 

The steam was distributed by a hollow pis- 
ton valve, 234" diam. with a travel varying 
from 114" to 214’, recessed in the center for 
admitting and cutting off steam, the ends 
performing the duty of exhaust. The ex- 
haust steam from the front end of cylinder 
passed directly into the exhaust pipe, and 
from the crank end through the piston valve 
into same pipe. The engine used steam ex- 
pansively and was governed by centrifugal 
weights in fly-wheel, which moved the eccen- 
tric across the shaft, changing its throw and 
angular advance. 

The boiler was internally fired and the 
heat returned through 17.3” tubes. All heat- 
ing surface was below the water line. The 
boiler pressure was kept at about 74 lbs. per 
gauge during the run. The temperature was 
taken by one of Taylor Bro’s thermometers, 
enclosed in a steam-tight glass case, suffic- 
iently large to envelop the whole column of 
mercury in steam, and to keep it well away 
from contact with the metal of the cylinder. 
The pressure was taken with an indicator 
attached to same end of cylinder. There 
was no lagging on the cylinder, but the heat 
from the boiler protected it largely against 
loss by radiation. 


Initial pressure.......... 70 Ibs. 
2 OS Ce 15 $e 
Mean re OTE Or 405 ‘ 
Mean “ of exhaust 

and compression....... 10 “6 


Mean of the two pressures. 25.25 
Temperature of saturated 
steam at the above press- 
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Engine No. 2 was a vertical engine with 
cylinder 10” in diameter and 12” stroke, 
making 216 revolutions per minute; was 
fitted with piston valves differing consider- 
ably from engine No. 1. The bore in steam 
chest was 53” in diameter, and was sur- 
rounded by a chamber through which the 
exh:ust steam from lower end of cylinder 
must pass before entering the exhaust pipe 
above. 

The ma‘n valve was a hollow cylinder with 
ends capped. which took steam in the center 
and through annular ports near the ends, 
passed it into the engine cylinder. As in 
No. 1, the ends of the valve opened and 
closed the exhaust ports. This valve was 
driven by .a fixed eccentric. The cut-off 
valve worked inside of main valve, and 
received its motion from an eccentric con- 
trolled by weights, asin No. 1. The engine 
took its steam from a tubular boiler, set in 
brickwork in the ordinary manner. All 
heating surface below water line. 

Boiler pressure, per gauge. . .69 Ibs. 
Initial " ch eeu 


Terminal ‘ we eS: a | 


Mean pressure of steam line..33 “ 
Mean pressure of ex- 
haust ard compres- 


BIOs 050 500: ate tars <5, O UDR, 
Mean of the two pres- 

BUR OSs sis 's0s 6: ssesue ** 
Temperature due steam 

at that pressure...... 257 
Temperature shown by 

thermometer....... 256° 


Engine No. 3 was a vertical 
engine, cylinder 8” diameter and 
10” stroke, and ran 115 revolu- 
tions per minute during the ex- 
periment. Its valve was precise- 
ly like that of No. 1, and driven 
in safhe manner. Steam was 
furnished by same boiler used to 
supply engine No. 2, but was 
taken through about 20 feet 
more of pipe that was necessary 
to make connection. 


Boiler pressure, gauge, 57 lbs. 
Initial eS “4 aL °° 
Terminal ‘‘ - my 
Mean es of steam 

Ori cntas i ilosieieeat so ol ** 
Mean pressure of exhaust 

and compression...... 13 


Mean of the two pressures 22. ‘‘ 
Temperature due to 22 


Ibs.. MYEsSUTE......<.5, , -262° 
Temperature shown by 
thermometer... ...... 290 


Engine No. 1 may be thrown 
out of the question, as its close 
proximity to boiler, short steam 
pipe, etc., would lead one to ex 
pect a somewhat higher tem- 
perature for a given pressure- 
than in either of the others. <A careful 
comparison of the results of Nos. 2 and 
3, however, may be studied with 
profit, as it shows clearly how great an 
in an unwise distribu- 
tion of exhaust steam. No. 2 was supplied 
with steam through about 25’ of 3” pipe, 
covered with asbestos, and reduced at steam 
chest to 215.” No. 3 took its steam through 
this same pipe, and 20’ of 2” uncovered pipe 
The cylinder of No. 2 was well 
No. 3 


some 


element of loss lies 


” 


in addition. 
lagged with asbestos, while that of 
bare. All the conditions, viz : Large 
cylinder, rotative and protection 
against loss externally, are vastly in favor 
Yet when working against 


was 
speed, 


of engine No 2 
the disadvantage of taking steam in cylinder, 
after it had been in contact with a large 
surface exposed to the condensing influence 
of the exhaust, we see all the precautions 
used to heat more than neutralized. 

The ratio of the cylinders is 100 to 64; 
that of 
exhaust in the two engines is 5 to 1, 


save 
the steam surface exposed to the 


A few years ago it was quite common to 
find engine builders who went to some ex- 
pense to core cylinders so that the exhaust 
steam might have a passage around them 
and keep them hot. 
discontinued; but it is almost impossible to 
find an engine builder who docs not let his 
exhaust chest cover at least one-fourth of 


That practice is about 


cylinder. I know of but one engine builder 
—Mr. Chas. T. Porter—who seems to have 
any fear of the danger that lies in the neigh- 
borhood of exhaust valves. In his excellent 
engine, he drops the steam from each end of 
the cylinder as quickly as possible after 
using it, and I believe such disposal gives 
his engines an increased economy. 
Harris TABER. 

Y., March 2, 1880. 


Corning, N. 


Improved Portable Engines. 


The illustration on this page shows the 
portable engine manufactured by Skinner & 
Wood of Erie, Pa. 
from 215 to 15 horse power, and possess 
many new and valuable improvements. 
Among these is the stop-motion governor, 
requiring adjustment only when the governor 
belt breaks or runs off. The self-oiling con- 
necting rod of steel and the drip-catching 
devices are also notable features. The 
builders have adopted the plan of having the 
piston in line with the frame, and as the 
latter is cast in one piece with the cylinder- 


These engines are built 


‘head and bolted firmly to thie bed there is no 
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Practical Draughting.—How to Read a 
Drawing—Drawing Scales, 
BY T. P. PEMBERTON. 

Oneof the great advantages resulting from 
a knowledge of practical draughting is, that 
it enables a mechanic to read a drawing when 
given him as a guide for his work. On the 
other hand, if a mechanic has not a knowl- 
edge of scales, and the drawings are not 
tigured, he will find it a difficult task to work 
exactly to the designer's plans. It is a prac- 
tice which is getting every day more general 
among draughtsmen, to figure exactly and 
minutely every part of their drawings which 
are drawn to a scale. Even in full-size draw- 
ings this system of figuring is not objection- 
able. It is asystem which should be followed 
whenever a drawing is made ‘‘ to work to,” 
for it allows the workman to comprehend at 
a glance the size of his work and the pieces 
he has to get made. Figuring makes a draw- 
ing comprehensible even to those who cannot 
make drawings. It obviates the necessity of 
having the mechanic to measure with his rule 
(too often a very dirty and greasy one) the! 
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IMPROVED Por 


possibility of getting out of line. The man- 
ufacturers inform us that the cranks are of 
forged iron and the working rods are of steel. 
Another excellent feature is that every part 
of engine and boiler can be duplicated, which 
isa great advantage to a customer when he 
They print a circular show- 
ing cuts of every part of the engine in detail. 

The boiler is of the horizontal return-flue 
style, every part of which is accessible. Long 


wants repairs. 


wood can be used or coal as the bridge wall 
being adjustable to the fire box can be en- 
We learn that this en- 
gine is meeting with good success, it being 


larged or contracted 


adapted to all work requiring light power. 
They are built either portable or detached. 
- ape 

A laborers’ union has been organized at 

Povidence, R. 1, to 
La bl ® 

pay. The granite cutters have demanded 
$2.50 a day, instead of $2, after April 1. 


secure an increase of 


The laborers of the American Iron Works, 
Pittsburgh, Pa., have succeeded in obtain- 
ing their demand for an advance in wages. 
Their wages are now $1.50 per day. 

eo ee 

The blacksmiths at the new capitol, Albany, 
N. Y., have had their wages raised five cents 
an hour, or 40 cents per working day of eight 
hours, 
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dimensions on the drawing. Still further, it 
allows the draughtsman to make an alteration 
in the size of any part by simply altering the 
written figure and not erasing the lines. 
Lastly, it adds to the correctness of the draw- 
ing—which being on paper and affected 
slightly by the weather—all inaccuracies will 
be covered by the plain written dimension, as 
x 4’’ x 4" ete. 
Drawings are almost generally made ‘‘finished 
size,” that is, the dimensions are for the work 
when it is completed. Consequently all the 
figures written on the different parts indicate 
the exact size of the work when finished, 
without any regard to the size of the drawing 
itself, which may be made to any reduced 
Drawings can be made 


48” long, or 36° diameter; or 6 


and convenient scale. 
full size, but to make them so is often incon 
venient and sometimes impossible Recourse 
must be had to a scale when all the parts can 
be delineated in proportion with as much 
accuracy and ease as in full-size drawings. 
Work of every description, and plans of 
buildings, machinery, or mechanical appa- 
ratus can be drawn to any of the following 
scales:—Half size, 6’ =1 foot; third size, 
4''=1 foot: fourth size, 3’ =1- foot; fifth size, 
2.4’ = 1 foot; sixth size, 2” = 1 foot; eighth 
size, 14’ = 1 foot; tenth size, 1.2” = 1 foot; 


twelfth size, 1 1 foot; sixteenth size, 


8’? — 1 foot; twenty-fourth size, 4’ =1 foot; 


forty-eighth size, {= 1 foot; ninety-sixth 
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size j{''=1 foot; one hundred and _ ninety- 
second size, or ;"’ = 1 foot. 

In addition to these scales there are inter- 
mediate ones, such as +”, 45;”’, s45'’, in short, 
any length may be set off to represent twelve 
inches or one foot, and this foot subdivided 
into twelfths or inches. In practice the 
scales that are mostly employed are those 
which are to be found on the ordinary two 
feet rule. These are half size, one-fourth 
size, one-eighth size, one-twelfth and one- 
sixteenth size. These scales are easily under- 
stood and read by the workman, as being 
found on his standard of measurement. The 
best scales to work with are one-eighth and 
one-fourth size, viz., 113” equal one foot, and 
3” equal one foot. those 
usually adopted when: the size and descrip- 
tion of the work will allow. 

There are a great many persons who can- 
not fully understand how to use these scales. 
Here, then, are some very explicit instruc- 
tions. ‘‘ Take off” on the compasses three 
inches and make a line on paper exactly this 
length. This is now the measurement for 
one foot. If any part of the work is to 
measure 12’, then it must be drawn as 3”. 
Again, if inches of this foot 
are wanted: divide the three 
inches into twelve parts and 
consequently every twelfth part 
will represent 1’ of the scale ; 
these subdivided again will re- 
present half inches. Now the 
reader will please observe that 
these divisions are already to his 
hand, and divided off for him 
on the ordinary two-feet rule. 
Inasmuch as 3” equal 1 foot, 
then }” equals 1”, 4” equals 3”, 
fs’ equals 3}, a5” equals 4”, 
vy” equals ,';”, and similarly 
with 13” 
equal 1 foot, for 14” contain just 
twelve-eighths, which of course 


These scales are 


one-eighth size or 


serve as inches, sixteenths as 
half inches, and thirty-seconds 
as quarter inches. The dimen- 
sions of the several parts of a 
drawing are frequently the re- 
sult of arithmetical calculation; 
and for such drawings a decimal 
scale with tenths and twentieths 
must be used. 
re = 
Early last week the proprietors 
of nearly all the pressed glass 
~ ware factories of this city, says 
the Journal of Industry, Pitts- 
burgh, Pa., received notification 
through their 
workmen that an advance of ten 
per cent. in would be 
agreeable to the skilled hands 
in their employ, including 
pressers, gatherers and _finish- 
threatened, the men 
question would be = con- 
sidered further along. <A meeting of the 
Western Flint and Lime 
Association was held on Friday last, at which 
the question was discussed at some length, 
and it was decided the 
advance. Notwithstanding the fact that the 
prices of ware have been advanced twenty 
per cent., this has been more than offset by 
an increase in the cost of raw material used 
in the industry amounting on the average to 
about thirty-three per cent., so that manu- 
facturers are really getting less profit on 
their product than they were when the so- 
called boom set in. Figures from the books 
of one of the establishments 
now costs over $800 per week more to run it 
than it did one year ago, and this applies to 
all alike. The men have chosen an inoppor- 
tune time to make their demand. They 
counted too much, perhaps, upon the in- 
creased call for skilled labor of their class, 


committees of 


wages 


ers. No strike was 
stating that the 


Glass Protective 


not to concede 


show that it 


owing to the erection of so many new fac 
tories; but we are assured that at least a por- 
tion of the manufacturers would prefer to 
shut down and remain idle rather than run 
the risk of further additions to their burdens. 
aie 

The demand of the moulders at the Rosedale 
Foundry, Allegheny, Pa., for an advance of 
fifteen per cent., was promptly granted, 
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Machinists and other workmen, who have 
fallen into the habit of thinking themselves 
kept back from ‘‘ getting a start in the 
world,” by others more fortunate, will find 
something from Chordal’s pen, on page 3, to 
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| Questions to be Settled at the Mechani- | 


cal Engineers’ Organization. 


Since our last issue went to press some im- 
portant additional steps towards establishing 
the qualifications necessary for a person to 
procure admission to the new American So- 
ciety of Mechanical Engineers have been 
proposed ; and, as the organization and future 
working of this Society directly affect the 
interests of nearly every one of the many 
thousands of readers of the AMERICAN Ma- 
CHINIST, we deem it fitting that a plain state- 
ment of the facts should be made in these 
columns. In constituting a Society of this 
kind too much care can not be taken to make 
the standard for membership high enough to 
exclude those who would seek admission 
from mere mercenary motives, and who, 
from their past record, could not be expected 
to confer any benefit upon the Association 
as active workers. It would also be a seri- 
ous mistake to erect, at the outset, such arbi- 
trary technical barriers as would be insur- 
mountable by a large proportion of the ex- 
perienced and progressive mechanical engi- 
neers who wish to connect themselves with 
the Society, and who might be relied upon 
as desirable working members. 

But it is not easy to determine in advance 
which would be the more fatal mistake in 
starting such an organization, namely, to 
narrow its membership down to a small mu- 
tual admiration society of distinguished ex- 
perts, like the Royal Academy of England, 
or the Forty Immortals of France, or to 
swell its numbers without regard to fitness 
or unity of purpose, 

It is sufficient to say, that, had it not been 
for the fear that such a society, if formed, 
would be constituted and run to suit the nar- 
row notions of a privileged few, a national 
organization of mechanical engineers might 
have been an accomplished fact years ago. 

Before proceeding further with the subject, 
we will refer to what we said last week about 
the work of the Committee on Organization. 
One change was made in the constitution of 
that committee. Prof. John E. Sweet, unable 
by pressure of business to attend its meetings 
in this city to pass upon the rules, asked to 
be excused from serving thereon, and _ his 
place was filled by Mr. M. N. Forney, Editor 
of the Railroad Gazette. A vital change 
in the rules approved by the preliminary 
meeting for founding the Society February 
16th, has been proposed by the last named 
gentleman. Action upon the same was - de- 
ferred until within a day or two of the meet- 
ing for complete organization, April 7th. 
The rules as first read and approved fixed 
the qualifications formembership as follows: 

Art. 4. To be eligible as a Member, the 
candidate must have been in the practice of 
his profession for at least seven years, not 
merely as a skillful workman, but as well 
qualified to design and execute engineering 
work, and must have been in responsible 
charge of work in his branch of engineer- 
ing. 

The rules also provided that candidates for 
admission must be proposed by at least jive 
members, to whom they must be personally 
known, and that a written account of the 
candidate’s professional service must accom- 
pany the application. The application must 
then be passed upon by the Council (com- 
posed of the eighteen officers and managers 
of the Society), and, if approved, every 
member and associate of the Society should 
have the privilege of voting upon the candi- 
date by letter ballot. Seven adverse votes are 
suflicient to reject his admission. It would 
seem that the above plan and requirements 
ought to insure sufficient safeguards against 
the receiving of improper members; more 
than that, it should prevent every undesir- 
able candidate even from being passed favor- 
ably by the Council. The proposed change, 
however, restricts the Council to passing no 
candidate for membership who does not fit 
into at least three of the following five nar- 
row cast iron moulds: 

PROROSED QUALIFICATIONS. 
A candidate to have three of the following 
qualifications: 
Ist.—He must have been engaged for three 
years as the responsi! le designer of machinery 
or other engineering structures which have 





set them thinking. 


been built from his designs. 
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2d.—Have been in charge for three years 
of the operation or construction of machinery. 


3d.—Have served an apprenticeship of 
three years in some engineering business. 

4th.—Be a graduate or a teacher in a 
recognized school of engineering. 

5th.—Be the author of some book on 
engineering, or the inventor of some ‘‘new 
and useful art, machine, manufacture or 
composition of matter” which is recognized 
by the Council as of sufficient value to 
give the candidate a claim for membership. 

The wide field covered by mechanical en- 
gineering makes it extremely difficult to 
draw such restrictive lines as above marked 
out, and to thereby gauge every applicant 
for membership of a society representing 
this profession. Tried by the proposed 
three by five measure, what a concourse of 
able engineers, who would be most desirable 
acquisitions to this Society, must thus be 
perpetually debarred from gaining admis- 
sion! To our own personal knowledge, 
it would exclude a number of those 
most influential in bringing about the first 
meeting to take steps in starting this Society, 
and who were present on that occasion, 
though every one of them is an experienced 
mechanical engineer, and worthy to take a 
position in the front rank. Years before the 
AMERICAN MACHINIST was started, the forma- 
tion of a National Society of Mechanical Engi- 
neers was urged through the columns of 
technical journals, and advocated by a num- 
ber of leading men in the profession, yet not 
one took any determined steps towards a 
tangible organization until the calling of the 
preliminary meeting held at this office, Feb- 
ruary 16th. The movement then took such 
a positive and potential form that success 
seemed abundantly assured. Now, it is pro- 
posed by one of the organizing committee to 
modify the rules agreed upon at that meet- 
ing, so that they will, if passed, effectually 
crowd out some of those most instrumental 
in securing this important and desirable 
organization. 

A large body, probably the greater num- 
ber of mechanical engineers of well recog- 
nized ability, would decline to apply for ad- 
mission to the Society upon such terms, 
knowing that they can not jill the require- 
ments laid down for membership. Most of 
them have too much professional pride to 
seek admission upon the ground of filling 
merely a part of the prescribed qualifications. 
The author of ‘‘some book on mechanical en- 
gineering” is not very numerous, but it would 
often be better for the profession if there 
were even fewer of him. The leading object 
of this Society was declared at the outset to 
be ‘‘the holding of meetings for social inter- 
course, and the reading and discussion of 
professional papers; and to circulate, by 
means of publications among its members, 
the information thus obtained.”” This would 
certainly be beneficial to an author, giving 
him ideas to write books from, but would 
he be likely to give to the Society and to the 
public the results of his own private knowl. 
edge for free publication and distribution ? 
Authors are accustomed to copyright their 
productions and have them published and 
sold for private benefit. . However this may 
be, no reader of the AMERICAN MACHINIST 
needs to be told that there are engineers, 
contributors to the technical press, practical 
men in the shops, and others, who are 
writing their names in letters of steel upon 
the mechanical records of the time, the 
results of whose work will live when some 
of the book-writers (and compilers) are for- 
gotten. 

One very serious result of requiring such a 
qualification for members would most likely 
be to cut off the practical men who are in 
position to reduce the theories to practice. 

The rules already approved, set forth in 
the beginning, that the Society shall be com- 
posed of ‘‘ Mechanical, Civil, Military, and 
Mining Engineers and Architects.” The 
adoption of the three by five gauge for mem- 
bership would practically exclude four of 
the five classes here designated. But we 
feel confident that the consideration of this 
remarkable Procrustean measure for mem- 
bership—unlike any other ever tried by an 
Engineering Society in Europe or America 
—wiull result in its prompt rejection by those 
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attending the meeting for organization, 
April ‘7th, when the question is to be defi- 
nitely settled. 

——_-g>e—__—__ 

The Labor Problem, 


The increased interest centered in the 
labor problem, since the development of a 
general revival of manufacturing business, 
has brought forth a variety of utterances 
from the press upon this subject, many of 
them too absurd to warrant the belief that 
they were the fruits of candid and deliberate 
consideration. A few, however, who have 
given the matter the careful attention it 
deserves, weighing well the merits of every 
phase presented, have given public expres- 
sion to such sensible and equitable ideas, as 
to at once command the approval of the ma- 
jority of intelligent readers. The following 
article from a late issue of the Boston Com- 
mercial Bulletin, so fully accords with the 
position we have always taken upon this 
question, that we copy it entire and com- 
mend it to thoughtful perusal: 

That prices of labor will take a higher range 
for some time to come is to be expected, and 
is generally desired. Every intelligent em- 
ployer in the country would be glad to have 
an advance of this kind occur, because he 
knows that no genuine revival in business or 
improvement in values can be established 
upon any other basis than an increase in the 
wages of the people. A considerable in- 
crease of this kind has already taken place, 
not only through the actual advance in the 
value of a day’s labor which has been cheer- 
fully conceded by many employers, but 
poston ig the still greater rise which has oc- 
curred in ‘‘real wages,’’ because of the more 
steady employment of workingmen all over 
the country. It has been pointed out that 
there is a distinction between nominal and 
real wages which should be kept clearly in 
mind at all times. If one workman receives 
$2 per day and obtains employment but 150 
days in the year, while another receives but 
$1.50 a day and is employed 300 days ‘out of 
the 365, the real wages of the latter are 50 
per cent. greater that those of the former, 
although his nominal wages are 25 per cent. 
less. 

This advance in real wages was a prime 
factor in the business revival of the past 
year, and was visible in the improved de- 
mand for labor upon the railroads and in the 
woolen mills and in all the other great indus- 
tries of the country. Should the demand 
for labor continue to increase, the improve- 
ment in real wages will continue in a corre- 
sponding ratio, but should the demand for 
labor diminish, a decrease in wages would be 
equally inevitable. From present appear- 
ances the former contingency is the more 
likely to occur ; and, as already asserted, it 
will be welcomed by every intelligent em- 
ployer in the country. But it is beyond the 
power of ordinary individuals or corpora- 
tions either to arbitrarily establish such an 
advance or to prevent it. The ten per cent. 
increase which has been obtained the present 
week by operatives in the Harmony Mills at 
Cohoes, N. Y., has been called a successful 
result of a strike. 

But the expression is not a correct one, for 
if the advance was unnatural it cannot be 
maintained and its issue will in the end be 
unprofitable. On the other hand, if the ad- 
vance was a natural one it would have oc- 
curred in a natural way without the resort to 
a strike and its accompaniment of bad feeling 
and waste of time and money. 

It will perhaps be impossible to avert oc- 
casional labor troubles during the next few 
months. There are many who predict that 
we may expect more or less frequent resorts 
to the clumsy method of a strike in nearly all 
branches of trade. There is no general plan 
which can be resorted to to prevent such 
‘alamities, but their number may perhaps be 
reduced if employers will wisely take the 
initiative in establishing a good understand- 
ing with their hands, where such a thing is 
possible. Where an advance is foreseen to be 
coming in any branch of trade or in any 
locality, employers will be wise to unite in 
conceding it with a full explanation of the 
circumstances. It will also be wise to state 
that such further advances as may be war- 
ranted by the condition of business will be 
made without demand. Such a course has 
already been adopted in many cases with 
good results, Dealing with labor is difficult 
and often discouraging; but if workmen are 
frequently unreasonable, a broad and liberal 
policy is none the less wise for employers. 

ae 

We have received answers enough to the 
screw cutting problem, which appeared in 
our issue of March 13, to fill several pages 
of the AMERICAN Macuinist, if they were 
all put into print. We regret that our 
crowded columns will allow of publishing 
only a few of them. (See Letters from 
Practical Men, last week). 
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We surrender considerable space this week 
to an illustrated article describing the pro- 
cess of sugar-making, with the aid of the 
latest improved machinery. The importance 
of this subject will be conceded, when we 
realize that this country is paying yearly 
$117,000,000 to support the slave labor of 
Spanish America in return for importations 
of an article which can and should be grown 
at home. The farmers of Iowa, for exam- 
ple, are wasting their energies in raising corn 
for sale, at 15 cents per bushel, notwithstand- 
ing the ample and profitable field that awaits 
them in sugar growing, whether beet, grape 
(made from corn), or sorghum sugar is con- 
sidered. 

To the persistent efforts of Gen. Le Duc, 
U. 8. Commissioner of Agriculture, much 
credit is due for the introduction of what is 
known as the Harly Amber, an improved 
variety of sorghum sugar-cane. This cane 
ripens within 90 days from the time the seed 
is put in the ground, aud only twelve hours 
are required to convert it into a good quality 
of coffee, or C sugar of a light brown color. 
In other words, the cane may be standing 
uncut in the field in the morning, and may be 
barreled up as merchantable sugar before 
night. 

The machinery requires no other fuel than 
the bagasse, as the crushed cane-stalks are 
valled, and is entirely safe from explosion. 

Instead of a steam boiler under pressure, 
requiring the services of a skilled engineer, 
only a boy’s help is needed to run the ma- 
chinery. We shall illustrate in a subsequent 
issue the machinery more especially intended 
for the use of sorghum growers. The farmers 
of any neighborhood by clubbing together, and 
investing $3000 in sugar machinery, suitable 
for farm work, have it in their power, not 
only to benefit themselves largely, but also 
to inaugurate a policy, which thousands of 
others throughout the country may follow 
with profit. 


—-_> 
Notes of the Press. 


(From the New York Mercantile Journal.) 

Our readers recognize the name of the 
AMERICAN MACHINIST as one of the papers 
from which we often transfer excellent arti- 
cles to our columns. It 1s certainly one of 
the best of our exchanges, and we are glad to 
congratulate it upon its success. Starting as 
a modest monthly, its merits soon created a 
demand which could only be satisfied by 
largely increasing its editions both in num- 
bers and frequency. So good a friend intelli- 
gent mechanics wanted to see every week ; 
and since its change to the weekly form it 
has been constantly adding to its value and 
usefulness. It is now crowded with hints, 
directions, discussions, illustrations, which 
the live machinist needs. We hardly know 
how such a one—master or workman—can 
spend $3.00 better than by subscribing to 
this paper. It is pleasant to add that the 
AMERICAN MACHINIST always has its telling 
word to utter on the right side of social and 
moral questions. 

(From The Monthly Union, New York.) 

A large increase in the circulation of the 
AMERICAN MACHINIST has compelled its 
printer to put in an additional press for the 
special accommodation of that paper. The 
AMERICAN MACHINIST announces that it has 
now reached a regular weekly circulation of 
10,000 copies. It is a handsomely-printed 
paper, and is filled to the brim with engrav- 
ings pertaining to machinery and reading 
matter of interest to machinists, engineers, 
and all other persons engaged in mechanical 
employments. 





(From the Great Barrington Courier.) 
The AMERICAN MACHINIST,a new claimant 
for the attention of practical men, after two 
or three years of existence has a circulation 
of 10,000 and a snap and vim which augurs 
well.for an extended circulation in the near 


future. 


ee 
The Sanitary Engineer's awards for plans 





of model school houses have been distributed. 
This movement should result in practical | 
trial of some of these plans. 








Dusiness Specials. 


40 cts. a line for each insertion under this head. 





American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch, Watch Case, 
and Clock making Machinery. 

Adjustable Incline Presses. Stiles & Parker Press 
Co., Middletown, Conn. 

To Manufacturers and others: We are prepared to 
build all kinds of machinery. Patent Articles a Special- 
ty. Corresponderce Invited. Mather & Newitt, Prac- 
tical Machinists, Leominster, Mass. 

A new automatic valve gear for steam engines com- 
plete. Address, Ed. F. Williams, P, O. Box 148, Lead- 
ville, Colorado. 

For bottom prices on Brass Castings, and Catalogue, 
address H. B. Morris, Ithaca, N. Y. Models and ma. 
chinery to order. 

First-class machinists and moulders wanted for mis- 
cellaneous work; good wages and steady employment. 
Address Watts, Campbell & Co., Newark, N.J. 

School of Mechanical Engineering, including, be- 
sides the usual studies, practical instruction in the 
several trades employed. For particulars, address 
Richards & Dole, Springfield, Mass. 

Norris & Rutter, Mechanical Draughtsmen and Pat- 
ent Solicitors, 424 Walnut Street, Philadelphia. 

Having sold my interest in the firm of Watts, 
Campbell & Co. Machine Works, Newark, N. J., I am 
desirous of connecting myself with some firm as Me- 
chanical Engineer, or will act as agent for a first-class 
steam engine builder in New York City and vicinity. 
Address, Henry Parsons, No. 137 Belleville Avenue, 
Newark, New Jersey. 

See Standard Turbine advertisement in last number. 

J. F. Tallant, Engineer, Burlington, Iowa, makes a 
specialty of saving fuel andincreasing power of defect- 
ive boilers and engines. 

Lathe Attachments for Milling Plane and Irregular 
Forms; Taps and Reamers fluted and Gears cut with- 
out removing from the lathe centers. For extended 
description, see AMERICAN MACHINIST, Sept. 13 and 
20 issues. Send for circular to Wm. Main, 65 Henry 
Street, Brooklyn, N. Y. 

Car Builders’ Dictionary. Now ready. Assigns 
names to kinds and parts of railroad cars, identifying 
each, 800 engravings, and 490 pages. Price, postage 
prepaid, $2. Ten copies to one address, $17.50. Pub- 
lished by the Railroad Gazette, 73 Broadway, New York. 


Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N. Y. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 

To Manufacturers.—We are prepared to furnish 
Recipes and Information on all Industrial Processes. 
Address Park Benjamin’s Scientific Expert Office, 
37 Park Row, New York. 

John Fish, M. E., Room 23, 8 & 10 Pine Street, New 
York. Special attention given to Designing and 
Superintending the Construction of Improved Ma- 
chinery. Hoisting Engines, Air Compressors, and 
Pneumatic Motors a Specialty. Working Drawings 
and Plans, Specifications and Estimates furnished. 

Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Rod Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 





° 
Questions antl Answers. 

Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly ant according to common sense 
methods. 


In our issue of Marck. 20, 1880, in the answer to 
question 5, the quantity of ‘* graphite” was omitted. 
It should read as follows : 

An excellent lubricator for heavy bearings 1s com- 
posed of the following: Pure tallow 2 lbs., pure graph- 
ite 6 oz., sugar of lead 4 ozs.; melt the tallow with a 
gentle heat, add the other ingredients, and stir until 
cold. 


(1) J. E. M., Iowa City, Iowa, asks: To 
whom should I apply in this part of the country for 
a government license or certificate as engineer, and 
what would probably be required of one in an exami- 
nation? «A.—We understand from the above that you 
refer to the position of marine engineer, and advise 
youto write to Messrs. Girdon & Scott, U. 8. Local 
Inspectors of Steam Vessels located at Galena, III. 
They will farnish you with any information that you 
may require respecting the position. The requirements 
are athorough practical knowledge of the construction 
and management of steam boilers. The examination 
in regard to the engine is not so critical as that which 
refers to the boiler. 


(2) C. L., New York City, asks: Please in- 
form me whether candidates for admission to the U.S. 
Naval Academy, at Annapolis, as Cadet Engineers, are 
appointed by Congressmen (as Cadet Midshipmen), or 
by competitive examination? If the latter, to whom 
must I make application? A.—The applicants for 
admission to the U.S. Naval Academy at Annapolis, 
are said to be admitted by competitive examination, 
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For information write to the U.S. Navy Department at 
Washington, and for co-operation apply to the Con- 
gressman of your district. 


(8) A. B., Ottumwa, Iowa, asks: 1. What 
advantage, if any; also, what are the defects of the 
circular slide valve? A.—The principal advantages 
claimed for the circular slide valve are: Reduced 
friction, a reduction of power required to move the 
valve, which is attained by the application of the lever; 
andincreased durability. The defects are the liability 
to leak, owing to the wear of the valve and seat. The 
former will wear smaller, while the latter will wear 
larger, thus making a bad fit between the two. The 
success of these valves depends largely upon the ma- 
terials of which they are made, also the manner in 
which they are fitted up. If the seat is made of soft 
metal the valve should be of very hard metal, but never 
of the same quality. Great care is necessary in fitting 
the parts together. 2. What is the average number of 
feet of shafting that can be centered, straightened and 
turned toa gauge per day of ten hours? I have a 30” 
New Haven lathe, having a tool rest for three tools, 
also hardened steel boxes and a shaft straightener, 
running on the lathe shears. I am unable to finish 
more than 30 feet of shafting, 244°’ in diameter per 
day. A.—We would say that you are getting a very 
fair average considering your facilities. 


(4) J. M. E., Brandon, Va., writes: 1. I 
have a bright link chain, for a small boat anchor; I 
wish to paint it, but find the paint will notadhere toit. 
Please inform me through the AMERICAN MACHINIST 
how this is to be done? A.—Dip the chain in a weak 
solution of muriatic acid and water in order to rust 
the surface of the metal. When it is thoroughly dry, 
apply the paint. Paint will not adhere to any bright 
surface. 2. Please give me the name of some practical 
work on ‘‘ Mixing paints.” A.—The Hand-Book ot 
Oil Painting is a good work for young artists and 
amateurs, 


(5) A. J. H., Newburgh, N.Y., writes: I 
have frequent occasion to use babbitt and other soft 
metals in damp places, and have experienced much 
trouble from the hot metal flying out of the holes 
owing to the dampness. I have narrowly escaped 
losing my eyes several times. Is there any way to 
prevent this occurring? A.—Pulverize a little resin, 
and drop it freely in the holes or cavities where you 
wish to pour the metal. It will absorb the dampness, 
and prevent an explosion. 


(6) S. G. M., Paterson, N. J., asks: We 
have an argument among the men in the shop here as 
to the weight of a locomotive. Under which con- 
dition does a locomotive weigh the most, when the 
safety-valve is blowing off steam or when it is closed? 
A.—When blowing off steam, for the reason that the 
steam reacts upon the atmosphere, which increases the 
pressure upon the rails, 


(7) G. F. C., Hoboken, N. J., asks : Why 
are the connecting rods on locomotives generally made 
with an oblong cross-section, or in other words, why 
are they made to measure more vertically than cross- 
wise? I do not see why a round rod would not do 
just as well, A.—The object in making connecting rods 
with an oblong, or | shaped cross-section, is to secure 
greater stiffness at fast speeds. The tendency to 
spring the rod is caused principally by the vertical 
vibration of the rod in following the crank, whereas 
there is little or no lateral vibration. 
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Babcock & Wilcox water tube boilers, 


have just been ordered for the American 
Grape Sugar Works, Buflalo, N. Y., to the 
extent of 3500 horse power. 

The New York Extract and 
Chemical Co., Brooklyn, N. Y., are putting 
up a new building 100x380 feet. 


Dyewood 


An umbrella factory is about to be erected 
in E. 13th St., New York, 165 x 62 feet, four 
stories high. 

J. Stevens & Co., Chicopee Falls, Mass., 
are building an addition to their blacksmith 
shop, 35 x 24 feet. 

The mills and factories of Mount Holly, 
N. J., are unusually busy, some of them work- 
ing night and day. 


The Burlington cotton mills at Winooski 
Falls, Vt., have ordered machinery to double 
their present capacity of 8,000 spindles, 


E. L. Morse, 313 Olive St., St. Louis, finds 
the demand for his Feed Water Heater good 
at home, having just sold one to G, B. Allen 
& Co. (Fulton Foundry), for a 75 H.P. en- 
gine; another to Huse, Loomis & Co. (Ice 
Factory), for a 300 H.P. engine; and one to 
Dausman & Drummond (Tobacco), for a 60 
H.P. engine. This augurs well for their 
success abroad. 

Chas. Ervien & Bro., Philadelphia, have 
just finished an automatic cut-off engine of 
eighty-five horse-power, for Alex. Crow & 
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‘‘A smoke-consuming device” has been made 
successful by David Sinton, of Cincinnati. 
Three arches placed under the boiler arrest 
the smoke, which, before it passes the third 
and lowest arch, incandescent. 
There is a saving of twenty per cent. of the 
fuel. 

The Allen Paper Car Wheel Co., succeed- 
ing the Hudson Paper Car Wheel Co., has 
passed a resolution ordering the immediate 
construction of works at Chicago. This 
organization, which absorbs all the paper 
wheel interests of the country, starts out 
with a paid up capital of $1,000,000. 

The Colwell Iron Works, New York, have 
supplied machinery for the two beet sugar 


becomes 


factories in the United States, namely, one 
at Portland, Maine, and one at Wilmington, 
Del. Grape sugar from corn is rapidly ad- 
vancing as a permanent industry in this 
country, Buffalo, N. Y., being its principal 
headquarters at present. 

The Farmer Lathe Drill and Tool Co., 
Leominster, Mass., are about to introduce 
some novel drills and machinists small tools, 
for which they have been preparing during 
the last two years. 

Broderick & Bascom, wire rope manufac- 
turers, employ about 40 men and boys at their 
works in the western part of thecity. During 
last week the employes were pleasantly sur- 
prised by an advance in their wages of 10 per 
cent. The men employed stated that they had 
no intention of striking, and that the liberality 
of their employers would prevent such an 
occurrence in the future.—Sé. Louis Journal 
of Commerce, 


The Cumberland Nail and Iron Works of 
Bridgeton, N. J., now pays to its employees 
about $5,000 per week in cash. Since last 
October the company has made three un- 
solicited advances in wages. 


On the Ist of March a new rule went into 
effect in the United States Patent office, which 
is of much importance to inventors. Here- 
after, no models will be required to ac- 
company applications for letters patent, the 
examiners depending solely on the drawings 
in making up their decision, 


The rolling mill of the Cherry ValleyIron 
Works, Leetonia, O., idle at present, 
owing to a strike of the puddlers against the 
employment of an objectionable workman, a 
so-called ‘‘ black sheep.” 


1S 


The company re- 
fused to discharge the man, and say they will 
not do so under any circumstances, while 
the other side appear to be equally. firm. 


The Danforth Locomotive and Machine 
Company, of Paterson, N. J., have sustained 
a severe loss in the almost complete destruc- 
tion of their works by fire. The total loss is 
estimated at $175,000; insured for about 
$90,000. The company is energetically en- 


gaged in the erection of new and _ better 
buildings. 


A new paper mill is to be established at 
Niles, Mich., to be run in connection with 
the pulp mill of the Three Rivers Straw 
Pulp Company. 


The Waterbury (Conn.) Brass Company are 
preparing to erect a new brick building 
same size as the rolling mill, and adjoining it 
on the north, to be used’ as a wire mill. 
Another building is to be added on the west 
of the rolling mill. 


The Fulton Iron Works have completed 
the extensive system of machinery designed 
for the Bryden coking ovens in Illinois. The 
machinery is all constructed on original plans 
and drawings, being the result. of the ob- 
servations and studies of Mr. Andrew (©, 
Bryden, the projector of the enterprise.— 
St. Louis Journal of Commerce. 


A charter has been granted to the Con- 
nellsville Coke and Iron Company, whose 


purpose is to manufacture iron and steel 
in Fayette County, Pa. The capital is 
$1,000,000, divided into 20,000 shares. The 


corporators are mainly from Philadelphia 
and Mauch Chunk, prominent among them 
being John Leisenring, of Mauch Chunk, 


and John C. Bullett, of Philadelphia, 
owning $60,000 of stock each. The others 





Co., carpet manufacturers, 





hold about $30,000 each. 


1 


The Pittsburgh oleomargarine factory has| J A 


suspended operations until the popular pre- 
judice against counterfeit butter shall have 
been overcome. The projectors of the en- 
terprise are left with considerable very ex- 
pensive machinery on their hands. 
—_—__+4p>e—__—_- 


Machinists’ and Engineers’ Supplies. 





New York, March 18, 1880. 

There seems to be a slight lull in the general state 
of the supply market this week, which is owing toa 
reaction of the late and sudden advance in prices. It 
is thought that as soon as navigation fairly opens and 
the weather becomes more settled, prices will be in- 
clined to advance somewhat. 

The Lehigh Valley Emery Wheel Co., of Weissport, 
Pa., have just issued a new price list. 

Wm. Cooke, 6 Cortlandt St., N. Y., is meeting with 
great success in the introduction of his new Steam 
Boiler Tube Cleaners. 

Megars. Tallman & McFadden, importers and dealers 
in tools and hardware, 607 Market St., Philadelphia, 
Penn., have just issued a new catalogue of 160 pages, 
which contains indexed and illustrated descriptions 
of their goods. 

David W. Pond, Worcester, Mass., is about placing 
an improved lathe upon the market. 

James D. Foot, 40 Broadway, New York, is offering 
some bargains upon a fine quality of imported files. 


-———_*a>e—__——- 
Metal Review. 





LUCIUS HART & CO., 8 & 10 Burling slip, New 
York, furnish us the following, under date of March 
18, 1880: 

The position of Metal Market is without material 
change since our last. Pig Tin in London £69.10/; 
Singapore, $30%; Spot Market, nominally; Banca 
Tin, 24¢c.; Malacca & Straits, 21%4c.; Billiton, Austral- 
ian and English Refined, 21@2'Xc.;‘*Lamb & Flag,’ 
21\%c. Pig Lead, drooping, 53(to5/gc.; future sold at 
concession from these prices; Antimony, Cookson, 
24c.; other brands, 19 to 20c.; Spelter, firm, @ 634c.; 
Foreign or Domestic Ingot Copper, dull, 233{c., Nickel, 
$1.25. No. 1 Solder, 12\44c.; ‘*Half-and-half,” 14\c. 


>_> 


Iron Review. 
New York, March 18, 1880. 
While as much iron is selling as usual this month, 
the market is rather more in favor of buyers. 





Pierson & Co., 24 Broadway, N. Y., under date of 
March i8th, 1880, quote prices out of store as follows: 


No. 1, X Pig, $41 per ton; Iron Rails, $68 to $70, 
according to weight; Old Rails $41 to $42; Fish 
Plates, 4c. per lb.; Railway Spikes, 4%(c.; Bolts and 
Nuts, 5%c.; Common Bar Iron, 3 7-10c., basis from 
store; Refined, 4c., basis; Ulster, 53c., basis; 
Machinery Steel, 7c.; Best Tool Steel, 13%c.; 
Norway Bar Iron, 63¢c.; Norway Sbapes, 6%c.; Nail 
Rods, 7c.; Sheet Iron, 5c., basis; Angle Iron, 
4 3-10c.; Tee Iron, 4 8-10c; Band Iron, 4 7-10c.; Hoop 
Iron, 48-10c. and up according to size; Horse Shoe 
Iron, 4 7-10c.; Hot Polished Shafting in lengths, 2 ft. 
and longer, 9 to 10%c., according to size; Small Black 
Rivets 30% oft in papers, 10% off in bulk. 


Boiler-inakers supplies: Flange, 64c.;C. H. No.1 
Shell, 54(c., C. No. 1, 434c.; Sheets, 4c. basis; Boiler 
Tubes, 5 and 5° discount. 


WANTED. 


Two first-class machinists, who have run a job on all 
kinds of machine tools, one a planer and one a general 
workman, would like to take a large job together. None 
need answer, unless willing to pay the highest price for 
good men. Reference furnished for character and abil- 
ity, if required. T’. B. Box 80, Worcester, Mass, 


Situation wanted by a first-class Wood Pattern 
Maker; understands Gear Making; 16 years experi- 
ence, Address, 8. E. B., 104 Stratford Ave., Bridge- 
port, Conn. 


Wanted immediately, 20 good machinists; good 
wages and steady employment. Fitchburg Steam 
Engine Co., Fitchburg, Mass. 


Wanted t» correspond with parties in need of a first 
class mechanic and draughtsman, who can design and 
constract modern steam power, mill work and special 
tools. Could act as foreman in machine shop and set 
up work in case of emergengy. Address J. S., care 
American Machinist, 96 Fulton St., New York. 


FOR SALE. 


2x30, $ 50. 





One Beam Engine, 1 


One 10x36, $225. 
One “ 6x24, $150. 
one ” 16x 14, $300. 


One Double Upright Envine, 5x12, $250, 

One New Engine, 5x5, $30. 

One sg 5x17, $250. 

Two Worthing Pumps, Steam Cylinders, 12 Water, 
6 and T, $150 each. 

One Holmes & Foster No. 4, $75. 

Two ad ** No. 2, $45 each. 

One Job Pipe Cutting Machine, $50, 

One Boring Bar Feed and Screw Gear, $100. 

Tube Drills, comprising 80 pieces, $75. 

Rendering Tank, 10x3 tt , $60, 

One Flue Boiler, 26 in. x 22 ft., 212 in. fluee, $125, 

One Pair Boiler Rolls, $75, 

A nag ¢ eomen and Flange Blocks, 2 cents per Ib. for 
the lot, 


FINNEY & HOFFMAN, 


217 Water St., Brooklyn, N. Y. 


MES D. FOOT, 
40 Broadway, N. Y., 


Desires to call attention to the fact that the Files 
advertised in the American Machinist (issues of March 
20th and 27th), are all warranted fully equal to the 
best makes of imported Files, and sold on the old 
$5.00 to the £, English List. 


CHARLES G, LUNDELL, 


No. 7 Exchange Place, 











BOSTON, 


MASS. 


REPRESENTING 


EKMAN & 00. 
GOTHENBURG, 
SWEDEN. 


MACHINE 


DRAWING COPIES 


TEN CENTS EACH. 


Send for List of Plates, now ready, and Catalogue of 
Books for Practical Engineers. 


E. & F. N. Spon, 446 Broome St., N. Y. 
CLARK’S FUEL: 


Its Combustion and Economy. 
Recent practice in the Combustion and Economy of 
Fuel: Coal, Coke, Wood, Peat, Petroleum, etc. 
12mo. Cloth. 1879. Price, $1.50. 

Copies sent by mail, post-paid, on receipt of price. 
D. VAN NOSTRAND, 

23 Murray and 27 Warren Sts., New York. 








GHARLES MURRAY. 
ENGRAVER ON Woo]), 


No. 58 ANN Sr 
NEW York ; 








Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. Ss. WOOLMAN, 
116 Falton Street, New York. 
Fully priced and illustrated Catalogues. 


Steam Pumps, 
AIR COMPRESSORS, 
Friction Hoisting Engines, 
Vacuum Pumps & Condensers, 


GENERAL MACHINERY, 
Steam Engines. 


Capacity to bore Cylinders 110 Inches Diameter, and 
turn Fly Wheels of 24 feet. 


THE MORWALE TRON WORKS Gf. 


South Norwalk, Conn. 














SON & DOOLITTLE SOLE MANUFACS'S 
OF STEAM FLUE CLEANE 


AITCHI 


te 


CLEV 
PAT JULY 


CIRCULFP'S ox APPLICATION 
as STNY Acts foRNYAN |} 


ELAND:O 
SS. FF 


A&B SECTIONVIEW 
WOOD DRAKE 7IR 








STEAM YACHT ENGINES, 
VERTICAL STEAM ENGINES. 

STEAM ENGINES BUILT. 
STEAM ENGINES REPAIRED. 


Address T, P, PEMBERTON, 
Sole Agent for Hartrick & Co. 
276 Water Street, New York. 


FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; ix well located in relation to Coal 
and Iron, also very accessible to market. Address 


EX. P. BULLARD, 
14 Dey Street, New York. 
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PATENT ‘‘ECONOMIC”’ 


PEED WATER HEATER, 
The Most Efficient, 
Cheapest, 
Easiest to Clean. 
No tiie Chemise, 
Tubes Screwed in 
And Free to Expand, 





No Grease in Boiler, 
Water Purified, and 
Pumped whilst cold. 

MOST DURABLE. 





For lustrated Circular, Par- 
ticulurs and Prices, apply to 


Hampden Foundry & Machine Company, 
BOSTON, MASS. 


IWIN ds CF tOdoasas S&S GO. 
CINCINNATI, O. 
Manufacturers of bales Patent Free Open Double 
Disk 


LEVER VALVE, 
for Steam or Water, from 14" to 6”. This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 








The Workshop Companion. 


A handy and useful dictionary of practical informa 
tion for Engineers, Machinists, Draughts- 
men and Mechanics, containing useful and 
reliab'e recipes, rules, processes, methods, practical 
hints, &c. NO medical or cookery recipes. 164 pages. 
This book will be sent, post-paid, on receipt of Twelve 
8-cent postage stamps. 

TP. PEMBERTON, 
219 Duffield St., Brooklyn, N. Y. 





PATENT NICKEL-SEATED 


“POP” SAFETY VALVES 


STATIONARY, 
LOCOMOTIVE, 
MARINE and 
PORTABLE 


STEAM BOILERS. 


Our Patents cover all 
Safety Valves utilizing the 
recoil action of steam, and 
familiarly known as ‘ Pop 
Safety Valve.’’ 












@@ Purchasers, beware 
of infringements of our 
Patents. gag 


Ls 


Capital, $100,000. 


The Consolidated Safety Valve Co., 


Office and Manufactory, 
51 & 53 SUDBURY ST., BOSTON, Mass. 











IMPORTANT ANNOUNCEMENT 


To Dealers in and Manufacturers of Steam Engines, 
Pumps, Pipes, Packing, Gauges, Traps, Valves, Grate 
Bars, &c., &c. Boiler Makers, Belting Manufactur- 
ers, Lubricating and Machinery Oil Cos. Also, 
Large Dealers in Steam Coals, and Machinery Sup- 
ply Houses generally. 

We shall issue about April 10, 1880, a 


DIRECTORY 


OF 


MANUFACTORIES, 


BOILER OWNERS, 


And Steam Users 
IN THE 


NEW ENGLAND STATES, 


which will contain name and address of owners, and 
number of boilers in each establishment where steam 
power is used for manufacturing and other purposes. 

Business men having occasion to sell goods to this 
class of trade, will appreciate its true value as a medi- 
um for canvassing, advertising by circular and for ref- 
erence. 

Correspondence solicited and advertising rates fur- 
nished. Address the 


J.N. MILLS PUBLISHINC CO. 
165 Broadway, New York City, 
No. 10 Pemberton Square, Boston, 
The N. Y. City and Brooklyn Directory of Boiler 
Owners mailed to any address on receipt of price, $3. 


ACENTS WANTED. 
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OAR iereracries, VE (ls 
PORTABLE: BURR-MILLS 


RARAAD 


€ 


with improvedRaichet head blocks G| 


“STEAM ENGINES. 


Y SHAFTING PULLEYS AND HANGERS. <q 


“VURRANE WATER WHEELS 


> AND MILLING SUPPLIES. 
ADDRESS. ¢HRISTIANA [ANCASTER (oPa 


Mittu® FacToRY GEARING?“ 


IRCULARSAW MILLS 


‘Xe 








Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 


_ Sole agents for the “‘ Tanite ’’ Emery Wheels and Grind- 
ing gery S Dealers in Screw Cutting Lathes from $50 
to $150, with foot power, Small Amateur Lathes, Taps and 
Dies, “Twist Drills,’ Machine Screws, “Grobet Swiss 
Files,” Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus and Composition, Rouge, Drop Forged 
Lathe, Clamp and Die Dogs, Chucks, Wrenches, and and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, Calipers, Slide Rests, Steel Rules, Micrometer 
Calipers, Speed indicators, “ Metallic Corrugated Packing” 
for steam, air, gas or water joints, Steeline for hardening 
a eg Upright and Hand Drills, Belting and Packing, 
alrus Wheels, **Monk’s Moulders’ Tools,” &c., &c. 








No. 40 Broadway, New York. 


MACHINISTS’ SURFACE GAUGE. 

Height, 8inches. Arm will scratch 
8 inches and 13 inches high. Nickel 
Plated and afirst-class tool. Price, $2. 

The Perfection Chuck is thoroughly 
well-made and is a perfectly true run- 
ning Chuck. Jaws and Shank of best 
imported tool steel. It will center and 
hold drills from the smallest to 3-16 
inch. Shell Polished and Nickel 
Plated. Mechanics, Manufacturin 
Jewelers and Silversmiths will fin 
this tool suited to their wants for all 
light work. Retail price, $1.00. 

This Pin Vise is for holding all small 
sizes of Wire to 3-16 of an inch, also 
for Filing Pins, Pointing Screws, &c. 
It has four tempered steel jaws, a hol- 
low wood handle, is full Nickel Plated, 
and the most complete tool of its class 
in market. Retail price, $1.00. 

All tools warranted. Send stamp for 
catalogue. 

Prices stated include postage. 


PERFECTION CHUCK. 














Nem Mechanical Movement. 


Patented March 9th, 1889. 


A POSITIVE AND PERFECTLY NOISELESS 
SUBSTITUTE FOR PAWL AND 


RATCHET. 


Edward Wright & Co. 


561 Main Street, 
WORCESTER, 


MASS. 


RICHARD DUDGEON, 


24 Columbia Street. 


NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRAULIC JACKS, 
Zz Punches, and 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


a hteam Hammers, 


Communications 
by letter will receive 
prompt attention. 


Jacks for Pressing on Car Wheels or 
| Crank Pins made to order. 
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NICHOLSON FILE CoO. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
‘“* Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
‘* Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U.S.A 


Also, 











s OF STEEL SPECIALLY ADAPTED ToTH 
OF LatHe Toots, VAR N 


WAL 
<t Ss SEN iI S#A) ARLES 
EW JERSEY.~>—., 


We MAKE GRA ANUFACTURE 


BENJ.ATHA. J.ILLINGWORTH. 


«_ 


L8 volts S166! Clamp Dog. 8. C. FORSAITH & CO., 


MANCHESTER, N. H. 


AND 


213 CENTRE STREET, N.Y. 





SPECIALTIES: 


Abbe Bolt Machines, 


POWER HAMMERS, 


VEPPP DEED! 


Combined Hand Fire Engine and 
Hose Carriage. 





These are made from the Steel Bar and hardened all). NEW AND SECOND-HAND MACHINERY. 
over, as well as the Screws. They will carry all that 
can be put on them. The tail is Steel, turned and 
driven into a taper hole. The Screw Head is a ball, 


and will accommodate itself to a straight or taper 





Send stamp for Illustrated Catalogue, 


wes PRICES. stating fully just what you want. Over 
“e : _ ie gue oe 150 2,000 machines, new and second-hand; 
"e * 2. > 2 2100 fully described, with prices annexed, 
MANUFACTURED BY 
co. M7 Le COUNT, ™ ovr List No. 20. 


SOUTH NORWALK, CONN. 


SIMPLE |! 


More than 6000 in Use ; Ist, 1879. 


The Best STEAM PUMP in America. 
POSITIVE! 


dives THE DEANE,” i, 


Send for Illustrated ,Catalogue and Price List. 
DEANE STEAM PUMP COMPANY, 


Holyoke, Mass., U. 
N. Y. WAREROOMS, 92 & 94 LIBERTY ST. 


JOHN H. HARRIS, Manager. 


S. A. 








BRADLEY’S BRADLEY’S CUSHIONED HELVE HAMMER. 


ine ere eR Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial exhibition, in 1876, 
Being the highest award given any goods of their class in America or Europe. 
IT HAS MORE tts — LESS COMPLICATION, 
MORE ADAPTABIL LARGER CAPACITY 
DOES MORE AND ETHER WORK TAKES LESS POWER, 
COSTS Lins ay in THE W 
‘THAN ANY HA Ee E 
Guaranteed as represented. Ast at 1832.) 
Branch Office, 22 to 24 & 26 So. Canal 


Street, CHICAGO, ILL. } BRADLEY & COMPANY, Syracuse, N.Y. 











BORING AND TURNING MILLS. 
Ali Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


TOOL WORKS, 
OHIO, 

































N ILES 
HAMILTON, 








Montgomery Boiler and Machine Works. 


WM. T. BATE & SON. 


East Conshohocken, Fa. 
IRON FOUNDERS, BOILER MAKERS AND MACHINISTS. 


MANUFACTURERS OF 


BATE’S PATENT 


STEAM GENERATOR. 


A large number of these Boilers in use in the best establishments and institutions, showing SPLENDID 
RESULTS in the way of economy, efficiency, durability and convenience of cleaning. We refer to parties 
using. Write for particulirs. 





HALL’S PATENT 


DOUBLE COMPOUND LEVER CUTTING NIPPERS. 


Of the many Cutting Nippers 
heretofore placed on the mar- 
ket, not one has supplied either 
of the two great needs long felt 
by all who use them, viz.: 1st. 
Increased power without a clum- 







MACHINISTS’ 


Pee A, nd eenensive tarrcnne of 
ak tar teat tae B ect sy and expensive increase o 
additional. size. 2d. That the construction 


Every pair warranted. of the Nipper should be such 


that any damage to the cutting 








jaw or handle, from wear or 
accident, could be repaired. 
All orders should be addressed | 


SUPPLIES. 


PETER A, FRASSE & CO., Sole Agents, 95 Fulton Street, New York. 








THE 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 














Dead Stroke 
POWER HAMMERS 


Are superior to all others for Forging 
and Die Work. Over 500 now in use 


Manufactured by 


PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa, 


FRASSE & COMPANY, 


62 Chatham Street, New York. 


THE EOONOMIZER ENGINE: 


Comprises Efficiency, Durability and Economy. Has 


more improvements than any engine in the 
market. Send for Catalogue. 


SS. Lae HOLT & CO... | 
67 Sudbury St., Boston, Mass, 








FINE TOOLS, FILES, STEEL WIRE, 


AND 


Supplies for Machinists a Specialty. 
TWIiss a 


Rollstone Machine Co, 
Vertical Engine. 


FircHBurG, Mass. 
For all light, quick wo 
Also, 





Manufacture sixty differ 
ent machines, embracing 
all varietie 8 of 
2 to 20 horse power. 
h, Special Yacht Engines 
And the Twiss Patent Automatic Engine. 


Manuf’d by NELSON W. TWISS, 
NEW HAVEN, CONN. 


~ STEEL 


Send for circulars of any 
special machines wanted, 

We also carry a large 
== stock of Second-Hand Ma- 
# chinery. Send for Cata- 
logue. 


FROM 1-4 TO 10,000 LBS. WEIGHT, 


True to pattern, sound and solid, of unequaled strength, toughness and 
durabiulit An invaluable substitute for forgings or cast iron requiring 
three-fol ‘strength. 

G jeasins of all kinds, Shoes, Dies, Hammerheads, C reashende for Locomo- 
tives, etc. 15,000 C rank Shafts, and 10,000 Gear Wheels of this Steel 
now runni ng prove its superiority over all other Steel Ca astings. 

CRANK SHAFTS, CROSSHEADS and GE ARING Specialties. 

Circulars and Price Lists free. Address 


CHESTER STEEL CASTINGS CO. 
Formerly McHattie Direct Steel Castings Co. 
Works, CHESTER, Pa. 407 Library St., PHILADELPHIA 
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Address 
P. O. Box 2187. 


PIERSON & CO, ==2%«" 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION, 








P BLAISDELL € CoO., 


MANUFACTURERS 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Drills 
With Quick Return Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and ~ 
Hand Lathes. 


WORCESTER, MASS. 


Please state where you saw this Advertisement, 


The Hendey Machine Go. 


Wolecottville, Conn., U.S. A. 


MANUFACTURERS OF THE 


MANVILLE PATENT IRON 


Planers and Dhapers 


24 in. Shapers, 15 in. Shapers, 5 ft. x 24 in. 












a a. oe 
tt 7 ys. N 


Yn mM 
@ HE HENDEY. ) 


MACHINE coll 
| 


PATO JAN.20 74) 


Planers, 34 ft x 16 in. Planers, 24 in. Ama- 
teur’s Hand Planers, with Chuck and Centers, 
8 ft. x8 in. Fine Engine Lathes, 5 ft. x 12 in. 
Hollow Steel Spindle Hand Lathes, Brass 
and Wire Slitters, Spring Chuck and Com- 
mon Clock Lathes. 


&®™ Send for Catalogue giving description of Tools, 
with names and opinions of users, and mention where 
you saw this. 








SAMUEL A. BECKETT, Mechanical Engineer. 


Beckett & McDowell, 


Formerly with Union Iron Works (PRESCOTT, Scott & Co.) of San Francisco, Cal. 


MINING AND MECHANICAL ENGINEER) 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 
PUBLISHERS’ NOTICE. 


The increasing pressure of advertisements upon our strictly limited space has crowded out our own 
column announcement. Drop a postal for circular containing selected list of ‘‘ Practical Articles” by Fifty- 
Five of the best mechanical writers in this country, which have been contributed to the AMERICAN 
Macaurnist from time to time. AMERICAN MACHINIST PUBLISHING CO., 96 Fulton St., New York. 


- THE MORSE FEED-WATER HEATER AND PURIFIER. 


FREDERICK H. McDOWELL, Engineer of Mines. 








be 
lallenberg -Sarber Eng st.Le 
Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 








engines. For further particulars, address 
E. L. MORSE, Mechanical Fycineer, 313 Olive Street, St. Louis, Mo., or 
J. Fo. WANGLER, St. Louis Boiler Works. 


AMERICAN MACHINIST. 
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The E. HORTON & SON CO. 


WINDSOR LOCKS, CONN. 


MANUFACTURERS OF 


THE HORTON LATHE CHUCK 


AND THE 


SWEHETLAND IMPROVED HORTON CHUCK, 


Independent, Universal and Eccentric 
Combination. 


PRICES REDUCED. 








Feb’y ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, and a discount of 10 per cent. 
from the list price of the Sweetland Improved Horton Chuck. 
Soliciting your orders, we are, respectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 











MANUFACTURED BY 
WILLIAM COOKE, 6 Courtlandt St., New York, 
Is the simplest, and most effective and economical machine made. 


Betts Machine Co. 


WILMINGTICON, DEL. 
Have on hand a large lot of 


Send for Descriptive Circular. 





E. E. GARVIN & CO. 


Manufacturers of 


Milling Machines, Drill Presses, 







NEW AND SECOND HAND rancid 
Tapping Ma- 
Machine Tools, chines, | Cutter 





Wood Planers. 





1! i Milling Cutters, 
all shapes and 
sizes. Gear 

ry Cutting and 
Milling in all its 

branches. 

Th R | d 139-143 
@ nowian CENTRE ST, 
Vertical Engine. Yy gp comel’s B’ld’g 
—- Z NEW YORK. 

LARGE -. er “a; &¢®~Send for il- 
WEARING fo. 4 Milling Machine, — 





SURFACES. 


Simple in Constroction. 


~~ 


JAMES BEGGS & CO. 


New York Agents, 
8 DEY STREET, 
NEW YCRK,. 











-_—_~eo— ——_— 


F.C.& A. E. ROWLAND, iil 
NEW HAVEN, CONNECTICUT, 








@—> SEND STAMP FOR CATALOCUE. 


Small Tools of all kinds: GEAR WHEELS, parts of 
MODELS, and materials of all kinds, Catalogues free. 


GoopNow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 


STEAM PUMPS. 


WOOD WORKING MACHINERY | 
J. A. FAY & CO., 


BUILDERS OF 


[MPROVED MACHINERY FOR WOOD CUTTING, | 


Numbering some 800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,¢Mortising and Boring 
Machines, pogo and Dovetail: 
ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 
Improved Variety & Uuiversal 
WOOD WORKERS. 
Ee Band, Scroll, Ripping and Cut- 
=. ting-off Saws, Band and Circular 
© Resawing Machines, Spoke and 
= Wheel Machinery, Shafting, 
Hangers and Pulleys, etc., etc. Original in design, 
simple in construction, perfect in workmanship, saves 
labor, economizes lumber, and its productions are of 
the highest standard of excellence. Send for Cir- 
culars and Prices. 


J, A. FAY & CO., Cincinnati, Ohio, U.S.A, 





TALLMAN & MCFADDEN-PHILADELPHIA 












es 


I= 7 ——-— 
HENRY R. WORTHINGTON, 
239 Broadway, N. Y, 83 Water Street, Boston. 


THE WORTHINGTON PUMPING ENGINES FOR WATER 
Worxks—Compound, Condensing or Non-Condensing. 
Used in over 100 Water Works Stations. 


Worthington Steam Pumps of all 
Sizes and for all purposes, 
PRICES BELOW THOSE OF ANY OTHER 
STEAM PUMP IN THE MARKET. 
WATER METERS. OIL METERS. 









































Aprit, 3, 1880.] 


TH 


KE 








gi?” 


~—*® 
panes 


densation from HEATING COILS, and returns the same 
to the Boiler, whether the coils are abore or below the 
water level in Boiler, thus doing away with pumps and 
other mechanical devices for such purposes. 


ALBANY STEAM TRAP. 








This Trap automatically drains the water of con- 


Apply to 
Albany Steam Trap Co. ~ 
ALBANY. N. Y¥. 





Couplings, 


Shafts, 


Hangers, 


Pulleys, 


Mill Gearing, 
Ete. 


Railway Turntables & Pivot Bridges. 


ESTABLISHED 1845. 


WILLIAM SELLERS & CoO. 


& SILA DELPEslA.. 


Machine & Railway Shop Equipments 


a 


_— 


MEW PATTERKS. SIMPLE, EFFECTIVE. 


New York Office, 79 Liberty Street. 








Lathes, 
Planers, 
Drills, | 
Shapers. 
Bolt Cutters, 
Ete. 


ifford Injectors, Sellers’ Improvements. 





THOS. PROSSER & SON, 


“naan” hl Take Ieaie, 


STEEL SCREW PUNCHES, TUBE BRUSHES, &C. 


me 


ui, 


i, Tu, 








| 


‘Branch Office & Stores: 95 John St, New York. 








10058 Pulley Lubricator, 









Sectional View. 
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matic 
Oiler in the World. 

Saves Oil, 
Machinery, Time, soil- 
WR ing of Fabrics, &c., &c. 
§ Will run from one to 
Iq three 
}} once 
general satisfaction. 


For illustrated de- 


Loose 


months 
filling. 


The only reliable auto- 
Pulley 


Belting, 


with 
Gives 


}) || Scription see April issue 


of American Machinist, 


Wj 1879, or send for circu- 





j lar. Address 


Mi’g Co, 


MIDDLETOWN, CT. 


| Loose Puliey Lubricator 
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po. sox ove, ANti-Incrustation Liquid, 


| 
| 
| 
| 








S.& C. WARDLOW, 
SHEFFIELD, ENGLAND, 
SOLE MAKERS OF THE SPECIAL BRAND 


TOUGH | 


CAST STEEL, 


For Turning and other Tools, 
ALSO DIES, ETC. 











WILLIAM BROWN, Sole Agent. 











KEK. LYON & CO. 


ST., NEW YORK. 


Sole Manufacturers of 
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Shears and Punches for Round, Square and Flat Iron, 





IMPROVED 


For the Prevention and Removal of 


SCALE IN STEAM BOILERS. 


Is purely a liquid, free from sediment, contains no 
acid, and is absolutely safe and effective. 

Prof. H. G. Torrey, of the U. 8. Assay Office, says: 
* Downer’s Improved Boiler Liquid is free from all 


injurious substances, and well adapted to accomplish | 
the object songht; know of nothing better and highly 


recommend it.” 
Circulars and references on application. 


A. H. DOWNER, 


PROPRIETOR AND SOLE MANUFACTURER, 


AMERICAN MACHINIST. 
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Brainard Milling Machine Go, 
e 5 Universal Milling Machines a specialty. 


SIX SIZES, 


Weight 600 
4000 Lbs. 


\ COLD MEDAL 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


to 





















awarded at last 





No. 1 cuts 4 to %& 
No. 2 cuts to 1 

No. 24 cuts & to 1 
No. 3 cuts % to1¥ 
HAND or POWER. ~ 





Mechanical Exhi- 
bition in Boston for greatly 
“advanced improvements” 
Band ‘perfect workman- 


ship.” 


See new illus- 


Manufacturers of 


BOLT CUTTERS 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use. 


Hi trated Cata- 


is 
9 SS < Cae = logue. 


WORKS AT HYDE PARK. MASS., U.S.A. 


Office, 86 OLIVER ST,, Cor. Franklin, 


BOSTON. 


PAITEnn ANDO BAND LETTERS. 
Manufacturers of PRICES REDUCED. 


Light Machinists’ Tools. VANDERBURGH, WELLS & CO. 
FOOT POWEK LATHES A SPECIALTY. | Printers’ and Engravers’ Warehouse, 
54 Hermon Street, Corner Fulton and Dutch Sts., 


Iilustrated Catalogue furnished on application. 


A. F. PRENTICE & CO. 








WORCESTER, Mass. NEW YORK: 
MACHINISTS’ | L. B. EATON, 
AND 


FOUNDRY SUPPLIES. 


Machinists’ Tools, Drills, and Taps and 
Dies. Also, Belting and Steam Packing of | 
all kinds, and a general assortment of supplies for 


FACTORIES AND MILLS: |SCROLL SAWS!! SCROLL SAWS!!! 
| $3, $5, $8, $11, $13, $15, $21, $22 50. Rogers, Empire, 
T.B. BICKERTON & CO 


* see Lester. Dexter, Challenge, Fleetwood. 
| q 4 > Is" Ss ee ” 4 < . 
No. 12 South Fourth Street, | OL CHESTS rooL CHESTS !! 
PHILADELPHIA, PA. 


TOOL STORE, 


No.11 N. 6th St., Philadelphia. 


| from 75c. to $10.00, containing from 18 to 61 Tools, 
| Carvers, Gravers, 





The Huntington Emery Wheel Dresser. 
(IMPROVED.) 


Thousands 
in 
Successful Use. 


Invaluable to 
Users of 
Emery Wheels. 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels, 
Price $4.00. Send for Circular. Cc. E. ROBERTS & CO., CHICAGO, ILL. 


AIR ENGINES. *° “xo txeween. 


No Extra Insurance ! Absolutely Safe ! Simple! Reliable ! Durablet 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Air Engines, Elevators and Hoisting Machinery, 
91 & 93 Washington St., New York. 











20 Per Cent. Saving in Fuel, 
25 Per Ccnt. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AUR FUME 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 


HARTFORD, CONN. 
ALMOND 


DRILL 


CHUCK 


Made of Steel 
throughout, equal 
to doing any work 
x} required of it— 
i Runs perfectly 
ap true. 

Have advanced 
» price of Jewelers 
i chuck to $5. 

For sale by all 
F Machinists’Supply 
Hy Stores, 








Goulds Manufacturing Co. 


Manufacturers of all } 
inds of | 


Fore and Lift 
Pp 


For Cisterns, Wells, Rail. 
roads, Steamboate, 
Windmills, ete. 
FIRE ENGINES, 
Hydraulic Rams, 
AMALGAM BELLS | 















Corn-Shellers, Sinks, etc. 
®) Pumps and Materials for 
Driven Wells a specialty. 
i i uaranteed, 






Ve Casegees Dae ¢ T.R. ALMOND 
INQUIRE FOR COULDS PUMPS B4 Pearl St. 


| RBOOKLYN,N. Y. 
WAN (Cut shows Chuck 


PRENTISS PATENT VISES, 


Stationary and Pateal Derinel Bottoms, 


Adapted to all kinds of Vise work. 
HALL WF’G CO., 23 DEY ST., NEW YORK, 


HT! 











17 Peck Slip, - New York, 





SEND FOR CIRCULAR. 
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THE “BROWN” AUTOMATIC =2PZ:35. 
UNEXCELLED 
FOR WRITE 
a FOR PRICES AND 


INFORMATION. 
AND , 


DURABILITY. “ai 


Cc. H. BROWN & CO. Sole Manufacturers, 
FITCHBURG, MASS. 


THE 


LAWRENCE ENGINE, 


CUT-OFF 
STATIONARY 








A FIRST-OLASS 
AUTOMATIC 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


JARVIS PATENT FURNACE 


FOR SETTING 


STEAM =e 


Economy of Fuel, with increased capacity of Steam 

‘ower. 

The same principle as the Sremens’ PRocEss or MAK- 
IN@ STEEL, utilizes the waste gases with hot air on top 
of the fire. 


Will burn all kinds of waste fuel without a blast. including screenings, wet peat, wet aan sawdust, log- 


wood chips, horse manure, &c. 
A. F. UPTON, General Agent. 


Also Agent for the Mahony Patent Corrugated Grates, with 50 per cent. air space, 
Send for Circular. P. O. BOX 3401, 


BARHREF c& , a one 
NEW YORK AGENTS, - 422 East 23d Street. 


THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINCS, 


Steam Traps, Patent Vertical ‘Tube Radiators, Steam and Hot Water Boilers, 
Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 
Hoisting Engines & Elevators 
Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the ‘‘Giant Friction Clutch Pulley,” known as 
the ‘‘ Captain.” Is the Best in the World for connecting the gear. 


- ing of callender rolls, hoisting coal, logs or freight. Our Clutch can 
connect any amount of power, at any speed, without slacking the motive power in the 


least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 
can do heavy work satisfactorily. D. FRISBIE & CO., New Haven, Conn, 


E, A GODDARD, 


General Sales Agent for the 


Goddard Zmery Whee, 


TAPS, 
REAMERS, &c. 


Machinists’ Supplies. 


176 FULTON STREET, 
P. O. Box 3291. 
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BOSTON, MASS. 








Safe, Durable and 
Reasonable in Price. 











AMERICAN MACEIN Ist. 


NEW YORK CITY. 
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Patent Automatic Cut-off t-off Steam Engine. 
WM. WRIGHT, 


PATENTEE AND BUILDER, — ee a. 
E °o AL IN THE USE OF FUEL, 
THE TION, AND ALTOGETHER THE BEST CUT-OFF ENGINE IN THE MARKET. 





COMPOUND BINGriINnN Es 

For City Water Works; also for Manufacturing purposes, etc. (Highest duty ipainivtend.) 

MARINE AND STATIONARY ENGINES. 

STEAM BOILERS AND TANES, 

LIGHT AND HEAVY FORGINGS, SHAFTING,' AS Am HANGERS, MILL WORK, 
‘AND BRASS STINGS, 

A LARGE GENERAL ASSORTM T OF PATTERNS ON HAND. 


| WATSON’S PORTABLE FORGE 
With or Without Hood. 


IRON 














PORTABLE AND STATIONARY 
Engines and Boilers, 


24% to 15 H. P. 





MANUFACTURED BY THE 
CLEVELAND STEAM GAUGE CO. 
Cleveland, Ohio. 
Sendfor Price Lists. 


CUYAHOGA WORKS 
4000 Ib. Steam Hammer, Steam 


Hammers 
pe Se pe ow) 


Built by Cuyahoga Works. 
AND 


MARINE ENGINES 


VERTICAL 


Blowing Engines 


For Blast Furnaces. 


a Cleveland, Ohio, U. S. A. 
FRANK H. POND, 


Consulting Engineer and Bape 


MARKET STREET, 
LOUIS, MO. 


D. SAUNDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER. 


Return Flue Boiler, large Fire Box, | 
Do not fail to send for circular to 


SKINNER & WOOD, Erie, Pa. 


no sparks. 











LATHE ATTACHMENTS 


FOR MILLING 
Plane and Irregular Forms. 
Taps and Reamers Fluted and Gears cut with- 
out removing from the lathe centers, 
See American Machinist, Sept. 13 nds 20. » ann 


For circular address 
65 Henry Street, mecckive N. Y. 


709 
sT. 





Manufacturers ot 
Steam & Gas Fitters’ Tools. 


Pipe Cutting and Thread- 
ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS. 















Mechanical Engineer, 








SHND FOR CATALOGUE, 


H. L. STELLWAGE 


j 254 N, 5th St., Philadelphia, 
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HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





sTeeL AND IRON! The Buckeye Automatic Cut-off Engine. 
BOILERS. : 


All sizes to 225 horse 
power. | 





Send for pamphlet and | 
say where you saw this. | 


FITCHBURG STEAM | Estimates Furnished on Application. 


ENGINE C0 BUCKETS SBNGINZE= co. 
Fitchburg, Mass. | 








The Haskins Engine, 


Room 42, Coal and Iron Exchange, New York. 





THE-STOW- FLEXIBLE: gs he ° LIMITED: HILL, CLARKE & C0, - - - 36 & 88 Oliver Street, Boston. 


its 
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‘cre {IMPORTANT TO STEAM USERS.” ga 


a Creat Saving of Fuel. 


Save repairs and prevent explosion by using the Sole manufacturers of the Excelsior Steel Tube 
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tr ; G cl Price, $1.00 per inch, Send for Circular con- 
wage as? et $j Mods em oie cle ttyl gn price pist , stieatig® Peerless Damper Regulator, talnkng phanes of useen Who coneliier it indispensable. 
which regulates the draft automatically, and controls 
SO0!NORTH. *FIFTEENTA:ST- sPHilAD ELEHIA- rneaceam, pressure, in ordering amgagon Prewmre. | WHITTIER MACHINE CO, 
Price, $38.50. MANUFACTURERS OF 
AMERICAN STEAM APPLIANCE CO. QSTEEL BOILERS, 
Ww. H HOFFMAN M E. Designer and Constructor of SOLE MANUFACTURERS, ' 
¢ . 9 Elawser and Rope Machinery | 2s School Street, 13 and 15 Park Row, Steam Engines and Elevators, 
Worki i STON. NEW YORK. 
PASSAIC, New Jersey. ome rr ical Boston, Mass.: Works, 1176 Tremont St. 


N. Y. Office, 120 Broadway. 





F.W. MOSS, 


80 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ANVILS, VISES AND BLACK 
SMITHS’ TOOLS. 


WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
‘Tools, Drills, &c. Also 


“oy ‘SOOT, 


SUNT *sa0ulvey 
‘sdvy, 107 


IMPROVED 
MILD-CENTRED 
CAST STEEL 





Warranted not to crack in hardening Tools of any Size. 


Second-Hand & New Tools 


FOR SALE Low . 
February List, No. 2. 


Miscellaneous Second=- Hand Tools. 
Allin good order, and will be sold very low. 


— Engine Lathe, 28 in. swing x 21 ft. bed. 
17 “ x 10 “ 
ad ee “ 16 ** “ce x 6 sé 
Three “ “ 16 ** “ x 5 “ 
Two Spinning Lathes. 
One Speed Lathe. 
One Planer, 24 in, x 24 in. x 7 ft. 
One Planer, 36 in. x 36 in. x 9 ft. 
One Engine Lathe, 28 in. swing x 14 ft. bed. 
Seven Engine Lathes, 18 in. swing x 7 ft. bed. 
(Chain-feed Lathes.) 
One Horizontal Boring Lathe. 
Two Wood-Turning Lathes. 
One Bement Double-Pulley Lathe. 
One Planer, 72 in. x 66in. x 24 ft. 
Two Planers, 22 in. x 5 ft. 
One Four-Spindle Drill. 
Three Bolt Cutters, various sizes, 
One No. 2 Bolt Cutter. 
One New “Hardaway” Bolt Heading Machine, 
to head up to %-in, bolts. 
One New * Hardaway” Bolt Heading Machine, 
to head up tol¥W-in. bolts. 
A lotof Wood Working Machinery. 
One Profiling Machine, two spindle. 
Two Hydraulic Wheel Press. 
Six Small Punching Presses. 
One N. Y.Safety Steam Power Co., upright. 
25 H. P. Engine, and 20 H, P, Upright Boiler with all 
connections, &c. 
New Tools Very Low. 
Five No. 2 Bolt Cutters, Wood & Lighte. 
One No. | Bolt Citter, with center, Wood & Lighte. 
Three No. 2 Bolt Cutte rs,with center, Wood & L ighte. 
wes 26 in. swing back geared and self-feed Upright 
rills. 
Please specify which of the above tools you want, and 
we will forward all particulars. 
STEAM LAUNCH, 
40 ft. x 7 ft.; draws 3 ft., Engine 54 x 9; Boilers 
32x 48, Fitted with Carpets, &c., for pleasure. 
A WOODRUFF & BEACH 
BEAM ENGINE, 
Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
wheel pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 
60 inches in diameter, 20 ft. long, and all connections 
practically as good as new 


A complete set of Shafting and Pulley 
‘Turning Lathes anu Tools. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and 103 Reade St., 
NEW YORK. 








A PRACTICAL TREATISE 
COMBUSTION OF COAL, 


Including Descriptions of various Mechanical Devices, 
forthe Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. 


By WILLIAM M. BARR. | 


STEELINE. 


Used for refining and tempering all kinds of Steel Tools. 
Increases their durability at least five-fold. 





1 Vol., large 8vo, illustrated. 


Price, Extra Cloth, -  - - - $250) 40 ) om crackin 
’ Half Morocco, - - 8.50 | Secures absolute safety fr g. 
Sent, postage paid, to any part of “the U nited States | Send for Circular to 


upon receipt of the price. Address 
YOHN BROTHERS, Publishers, Indianapolis, Ind. 








BAUER & CO., 96 Greenwich Ave., N. Y. 


ral) ERR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


WORCESTER BOILER WORKS, 


MANUFACTURERS OF THE 


SECOND-HAND FIG. 3. FIG. 2. , “7 7 tT OR” 
Will crush from egg size down to dust. In sections. 


AND NEW Double acting and durable. Its peculiar motion t 
effects a great saving in power. For circulars and 
price list, address ee = = : 
‘ 


Cc. G. BUCHANAN, 


—_ ’ Ini Jorks, Rockaway, N. J. 
Machinists Tools. aon ee Woes, Bote, 2 
THE DIXWELL IMPROVEMENTS 


For working Engines with 


One 23 x 48 in. Corliss Engine SUPERHEATED STEAM 

One Engine Lathe, 90 in. x 20 ft. Ames, New. Will reduce the consumption of fuel in non-condens- 
One Enyine Lathe, 72 1m. x 20 it. iag engines working under conditions otherwise fav- 
One Engine Lathe, 37 in. x24 ft. Pond. Good asnew. orable to economy, to 2.5 Ibs. of coal per 1 H. P. per 
One Engine Lathe, 30 in. x 20 ft. Good order. hour, and in condensing engines to 1.75 Ibs. of coal 





GEO. C. TRACY & C0 


® Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 
. Before doing anything in re- 
aS Ae gard to Patents, send for our 
- ate Re book, “ALL ABOUT 
ENTS,” Tailed free. 
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One Engine Lathe, 301n.x 16 ft... Wheeler, new, ver 1H. P. per hour. 
One * oF 26 in, x 14 it. * Prevent the waste from Cylinder Condensation, 
One * “ 26 in. x 13 ft., very heavy vhich, tests show, amounts in every engine running 
Five ‘ ug 20in.x 10 ft. New. Lincoln, to from # 0 40%. 
One large Chucking Lathe and Chuck. We will test, tree of charge, engines now running, 
One Hand Lathe, 18 in. x 4¥ ft. and show parties desiring to examine the Improve- 
‘Two ~ bo - = a i —_ ments how much they can save. 

Six " n. x . ew pe ne er 
Four “ “ Tin. x2 ft. ase. H. BARRUS, Agent, 
One Planer, 26in, x 7ft. Niles. New. 553 Shawmut Ave, Boston. 
One ‘* 22in.x5ft. Wheeler. New. Send for Circular and Pamphlets. 


One Planer, 16 in, x 3 ft. , ny” eh 
Two Lincoln Pattern Milling Machines. oe om : 
One No. 3 Garvin Milling Machine. GEORGE P. CLARK, 


One Garvin Cutter Ciacete, —. , , Manufacturer of the Patent 
One Combined Cutter an Reamer Grinder, with 
Threading Tool Grinder attached. New. RU BBHsFe CASTOF. 
Two 24 in. Drill, Self-feed. Ames. : 
One2in, “ Prentiss, new. 
One isin. Fitchberg. 
One l0in. “ Blaisdell. 
One Gear Cutter. 
One No. 0 P. & W. 2 Spindle Drills. 
One No. 1 P. & W. No. 2, 4 Spindle Drills. 
l'hree Sensitive Drills, artlls to 3-16 in. hole. 
One No, 3 Wilder Punc h Press. Geared. New 
One No. 4 “6 ed Geared. New. 
One No. 1 W ilder Bar Iron Cutter. New 
One No. 3 66 
One 10 H. P. Baxter inkin, 
Seven Ste hens’ Vises. 
Belting, Shafting and Miscellaneous Machinery. 
We will also have ready to deliver in 30 days 24 
Engine Lathes, 16in. x 7 and 8 ft. beds. Ames Mfg. 
Co. siake, new, Al Lathes in every respect. 





SECTIONAL VIEW. 
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Write for Prices and further information. 








The only Solid Socket Castor in the market. No 
E. P, BU LLAR D, more nalek No more marking of inlaid floors. Save (Jones’ Patent, Nov. 6, 1877.) 
your carpets by using the Rubber Castor. Warranted 
perfectin action. Alto one of the best non-conductors WM ALLEN & SONS 
for Rheumatism. Want to be used to he appreciated. bd of 


14 Dey Street, New York. | ox=tied sivare ined on, windsor Locks, ct WORCESTER, MASS. 
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BROWN & SHARPE M'F'G CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smaller Universal Milling Machine, with 
such enlargement of the whole machine and its parts 
as would best adapt it for the class of work to be 
done. The cone has three diameters, each 34 inches 
face. In addition, the cone is strongly geared, thus 
making: six changes of speed. There are, also, the 
same number of changes of feed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
vided with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outer end. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 644 inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 1l inches. The spiral bed can be set at angles of 
85° each way from center line of spindle, and can_ be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 1114 inches. 

% (2 Illustrated Catalogue sent per mail on appli- 
cation. 


MACHINE TOOL WORKS, 


Mm | FORMERLY 


- | 
FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


oe RMS” UATE TOOLS, STEAM HAMMERS, bo 


Having introduced a novel and valuable improvements into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, eer planing and shaping, or slotting, can all be performed with a great saving of time and 
labor. It will found worth any purchaser’s while to examine our new methods of screw cutting, feed- 
gearing and convenient arrangements and attachments for enabling work to be done with the least possible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 





SCREW CUTTING LATHES, which cut 16 threads and give 16 feeds without chenging goat. Send for 
Catalogue. "K ° IL 


NEW OTTO SILENT GA‘ 


E 


ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


STARTED INSTANTLY BY A MATCH, IT GIVES FULL POWER 
IMMEDIATELY. 


WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
poe eed or other attendant while running. Recommended by Insurance 
Companies. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running small Shops, etc. 

2,4 and 7H. P. and upwards. Built by ‘ 


SCHLEICHER, SCHUMM & CO., 3045 Chestnut St., Philadelphia. 


Boston Agency, HILL, CLARKE & CC., 36 & 38 Oliver Street. 


STEAM 


For Feeding Steam Boilers, Filling Reservoirs 
and Tanks, and for General Pumping. 


SEND FOR CATALOCUE 


THustrating every variety of 


STEAM PUMPING MACHINERY, 


Cope & Maxwell M’f'g Co. 


HAMILTON, OHIO. 


E DvD 











. ec 





Machines Send for 


at reduced our new 


prices, Illustrated 


LOWELL, MASS., 


Catalogue 


16 to 48 in. swing. Cuts, Photographs and Prices furnished on appli- 


Weissport, 





G*%: W. FIFIELD, Manufacturer of ENGINE LATHES from 


cation. 


Penn. 


SEE Consulting Engineer, 
5 


JAMES W. HAMILTON, OHIO, 








Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 


In sections easy of transportation. No bolted, screwed 
or packed joints, All joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of fuel. Steady water 
line and dry steam. No leaks from unequal expansion. 
=_o steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
pene ee 

ABCOCK & WILCOX, Engineers, 
80 Cortlandt &t., New York. 








THE PRATT & WHITNEY CO. 
HARTFORD, CONN., U.S. A. 


Drop Mam mers, 


PUNCHING PRESSES, 
HAND DRILLING MACHINES, RATCH- 


ET DRILLS, COMBINATION LATHE 


CHUCKS, CUTTERS FOR TEETH OF 
¢ 


GEAR WHEELS, SCREW PLATES, 


JEIAND, MACHINE NUT AND PIPE 


iWin <APS, AND BOLT CUTTERS, 
lit 


In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c- 


PRICE LISTS FURNISHED ON APPLICATION. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CT., U. S. A. 


Manufacturers of Billings? Patent Screw Plates in Four Sizes. 
These Plates are Drop-forged from Siemens-Martin Steel. The Dies are made of best Tool Steel. 








VOTES 


PRICE LIST. 
No. 0. 
With Dies and Tap, Cutting 
1-848 5-3249 38-1632 77-3224 1-420 Z 
The same, Nickel-plated, in Leather-covered Case, P 
lined with Plush 6. No. 3. 
Single pair of Dies, each... .50 | With 5 Pairs of Dies, Cutting 
achinists’ or Blacksmiths’ Taps furnished to cor- 13-1619 7-89 15-169 18 1,1-87............. ... 15,00 
respond with Dies for Nos. 1, 2 and 3 Plates, at lowest | single Pairs of Dies for No. 1 Plate, $1.00; No. 2 Plate, 
market prices. $1.50 ; No. 3 Plate, $2.00 each. 
Different sizes and number threads furnished. 
Special prices quoted on Whitworth or U. S. Stand- 
$7.00 | ard Threads on application. 


No. 2 


With 5 Pairs of Dies, Cutting 
1-212 9-1612 5-811 11-1611 3-410 


No. 1. 


With 5 Pairs of Dies, Cutting 
1-429 §-1618 3-g1¢ 7.1614 1-213 





Steel and Iron Drop-forgings of every description for Guns, Pistols, Sewing Machines, Machinists’ Tools 
and Machinery generally. nd for Illustrated Catalogue and Price List. 





cur GEARS of all sizes and 
kinds, Iron or Brass. Send 
for Circular. Gears cut to or- 
der. Models and light Machin- 
ery, Water Motors for driving 
Sewing Machines, ete. GEO. 
B. GRANT, 100 Beverly Street, 





Worcester, Mass. 


J. M. ALLEN, PRESIDENT. 
B. FRANKLIN, 
J. B. PIERCE, SEcrRETARY. 


AIR COMPRESSORS. 


PRICES REOUCED. SEND FOR NEW CATALOGUE. 


CLAYTON STEAM PUMP WORKS, 


14 ANDI6 WATER STREET, BROOKLYN,N.Y. 


GOLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


ay. VICE-PRESIDENT. 


Lathes, Planers, Drills, &c. 
DAVID W. POND, 








ngine 
end for Catalogue of New Designs. 
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BLISS & WILLIAMS, 


Plymouth, Pearl and John Streets, 
BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Prosaes, Diss and Dpetial Machinery 


FOR WORKING SHEET METALS, &e. 
FRUIT AND OTHER CAN TOOLS. 


| J.M. CARPENTER & 
PAWTUCKET.RII. 


Manufacturer of FT A PS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from); to 8 inch. 








